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(54) DATA RECORDING APPARATUS, DATA REPRODUCTION APPARATUS, DATA RECORDING 
METHOD AND DATA REPRODUCTION METHOD 



(57) A data recording apparatus Ibr recording data 
on a magnetic tape has an input data identifying means 
for identifying input data and outputting an irput data 
identification signal; a recording pattern generation 
means for selecting a recording pattern of input data 
n- i «. X 



depending on the input data identification signal; a 
recording means for recording said input data on a mag- 
netic tape according to the recording pattem generated 
t>y the recording pattem generation means. 
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Description 

Technical Retd 

The present invention relates to a data recording s 
apparatus and method for recording data in blocks and 
a data reproduction apparatus and method for repro- 
dudng data. 

Background Art 10 

The recent improvement of digital signal processing 
techniques has sensed to realize equipment for dgitaily 
recording in^ge signals; one example of such equip- 
ment is a digital VCR (hereafter refened to as a "DVC"), is 

In a DVC, an image signal input from an input termi- 
nal is subjected to an A/D conversion if it is analog and 
not if it is digital, and then subjected to filtering, reloca- 
tion, compression, and addition of sifspiementary data 
before it is output as image data. An input sound signal 20 
IS subjected to an A/D conversion if it is analog and not - 
if it is digital, and then subjected to ffltering and reloca- 
tion as well as conpression and addition'x}f supplemen- 
tary data as required before it is output as sound data. 
Subsequently, an error correction code is added to the 25 
image and sound data, a synchronizing pattern and an 
address are added to each recording block, and a track 
pattern is generated and modulated before the data is 
finally recorded on a magnetic tape through a recording 
head. An example of the track pattern is shown in FIG. 30 
2(a). Each track comprises a tracking information 
recording area, a first gap area, a sound data recording 
area, a second gap area, an image data recording area, 
a third gap area, and a subcode recording area. 

Due to its low costs per unit storage capacity, the 35 
magnetic tape is a medium that can easily realize func- 
tions as a streamer on which a large amount of data is 
recorded. An example of the magnetic tape is a digital 
data storage (DDS) that uses a digital audio tape (DAT) 
as a streamer. 40 

TTie following problems, however, occur if a DVC 
track pattern is directiy used as a streamer. 

In image and sound data, data in near frames are 
similar and if an error occurs in any frame, the data in a 
previous frame with no error can be used to make the 45 
error insignificant. Data in a streamer (hereafter referred 
to as "streamer data^. however, has a weak correlation- 
ship among the data and it is difficult to con-ect errors as 
in images and sounds. Thus, to record streamer data, 
tiie en-or correction capability must be improved instead so 
of increasing image or sound data that can be recorded. 

Although there is a demand for a further increase in 
tine storage capacity of the streamer, the storage capac- 
ity cannot be increased easily by simply applying a DVC 
track format. 55 

When data in a file is accessed if there are no 
restrictions on ttie correlationship between logical 
packet numbers and recorded data management infbr- 




359 A1 2 

mation or on tiie physical recording layout of packets, 
then the packets recording volume, partition, directory, 
and file management information are each searched for 
to identify the number of tiie packet on which the file is 
recorded. In this case, the overall tape must be 
accessed to search for each management information. 

tt is an object of this invention to provide a tape 
medium recording method tiiat is operative prior to the 
recording on a magnetic tape of management informa- 
tion and recorded data for each hierarchy, for determin- 
ing the physical layout on the magnetic tape and to 
record the management information in predetermined 
positions or ranges, thereby enabling the file data to be 
accessed and rewritten easily. 

In a conventional data recording apparatus, data 
externally sent in packets is recorded by being parti- 
tioned into blocks. If. for example, a single packet has a 
length of N bytes and a single block has a lengtii of M 
bytes (N > M) and N representing tiie length of tiie 
packet is an integral multiple of M representing the 
length of the block, the data in a single packet is stored 
in at least Q (« WM) blocks. If. however, N is not an 
integral multiple of M. the data is stored in at least 
L(= (int (N/M) + 1)) blocks, int (N/M) in this equation 
indicates the inte^ part of N divided by M and int is a 
mathematical abbreviation indicating an integral part. 
As a result, in the L-tii blocK data in tiie next packet is 
recorded on the T-th (T - N - M x L ) and subsequent 
bytes. 

Thus, data from the two packets are mixed in the L- 
tii bkx:k L on which data has been recorded by a con- 
ventional data recording apparatus. That is. the begin- 
ning data of the subsequent packet is recorded in the 
middle of the L-th block L In addition, tiie mixture of 
data from two packets in a single packet may also occur 
for the data in the subsequent packets. To specify a par- 
ticular packet in the data recorded in such a mixed form, 
a track, a block, and a byte numbers must all be speci- 
fied. Consequently, in the conventional data recording 
apparatus, tiie configuration of a file allocation table 
(FAT) may be complicated or a large amount of loca- 
tional information on the tracK the block and tiie byte 
may be required to access a specified packet, resulting 
in the complicated configuration of a circuit for mathe- 
matic calculations. 

This invention is provided to solve ttiis problem and 
its object is to simplify the locational relationship 
between input data in packets and reconied data in 
blocks to simplify mathematic processing for kwational 
irrfbrmation. 

In addition, if the last packet of data conesponds to 
the M-th packet in the frame (M < NQ, the remaining (N - 
M) packet regions remain empty, so dummy packets are 
recorded in ttiese regions. There is no other way but to 
aeate and record dummy packets because the tape 
consists of frames, but during the subsequent record- 
ing, ttie operation of reproducing this frame and over- 
writing the dummy packets is a heavy burden on the 
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tape device and the recording desirably starts with a 
new frame with the dumniy packets unprocessed. Con- 
sequently, even if the packets are read during reproduc- 
tion, it cannot be determined whether they are 
transmitted data or dummies. 

In addition, when data encoded according to MPEG 
(Motion Picture Expert Group) is to be recorded and if 
the bit rate of trar^mitted data is lower than the rate at 
which it is recorded on a recording medium, the rate 
must be aCQusted by inserting dummy packets. In this 
case, however, there is no means for determining 
whether it is transmitted data packet or dumnny packet. 
In addition, there is either no means for changing the 
transfer rate during reproduction in response to a 
change in the data rate in the middle of the data. 

In view of this problem of such a conventional 
recording apparatus, it is an object of this invention to 
provide a data recording apparatus that can determine 
during reproduction whether the data is valid or dumnry 
to output only valid data and that can change the trans- 
fer rate in response to a change in the data rata 

If data is recorded on the magnetic tape in tracks, 
the number of transfenred blocks that can be recorded in 
a track group recording region consisting of any nunt)er 
of tracks is fixed. If the numbers of the transfen-ed 
blocks recorded in each recording region are in the 
ascending order and the nunrtier of the first transferred 
block recorded in each track group recording region is 
known, the numbers of the other transferred blocks 
recorded on the same track can be determined. Thus, 
information on the nunfi)ers of the other transfenred 
blocks are redundant as signals recorded on the mag- 
netic tape. 

In particular, if the magnetic tape is used as a 
recording medium, conventional data recording sys- 
tems require a large amount of time to reach a target file 
due to the low random access performance of the mag- 
netic tape. In addition, it is difficult to rewrite nr^age- 
ment information if data has been recorded. Moreover, 
if. during the time from the loading of a tape cassette 
until its unloading, a deck recording and reproduction 
section is stopped or tiie data recording apparatus is 
disconnected from a PC. the correspondence between 
the data and management information written to the 
magnetic tape may become InconecX. 

In conventional data recording apparatuses, when 

data is transfen-ed in the order of volumes v1 , v2 vn. 

these volumes are recorded from the leading position of 
the magnetic tape toward its terminal position. The data 
recorded on the data is assumed to be reproduced. If, 
for example, volume vn is to be reproduced, that region 
on the magnetic tape in which volume vn is recorded is 
unknown, so the recorded leading position of volume vn 
must be detected while reprodudng the magnetic tape 
from its leading position. 

To determine whether each recorded volume is of a 
read-only, a readable/writable, or an additionally 
recorded type, the magnetic tape nrust be reproduced 



up to the leading position of that volume. 

If additional data is recorded on an already 
recorded volume as files, it is unknown whether or not a 
sufficient recording region to record the files physically 

5 exists within the recording region of the volume. 

If a volume is to be recorded on the magnetic tape, 
it is unknown whether or not there is a sufficient region 
on the magnetic tape to record the volume. 

If infamation on individual volumes such as the 

10 recording date and time and name of each volume 
recorded on the magnetic tape is assumed to be first 
management infamation, this information cannot be 
collectively managed. Thus, recording arxJ reproduction 
processing may become cumbersome. 

15 In addition, conventional data recording and repro- 
duction apparatuses has a fixed reproduction speed for 
all the volumes recorded on the recording medium. 
Consequentiy, the reproduction speed cannot be varied 
for individual volumes. 

20 In addition, if volume data is to be transfen-ed, the 
volume is divided into a plurality of transferred blocks 
with a fixed length tor transfer. 

Data can be copied between multiple recording and 
reproduction apparatuses, for example, between hard 

25 discs or between a hard disc and a floppy disc. Data can 
also be copied within the same recording and reproduc- 
tion apparatus. 

In data recording apparatuses, the overall recorded 
data is likely to become invalid even if the reproduction 

30 of a very small part, for example, one bit of the data 
becomes impossible. Thus, it is reasonable to repro- 
duce and inspect data after recording and to re-record 
the data in order to prevent the above problem. In such 
processing, however, data that does not actually need 

35 to be re-recorded is re-recorded each time re-recording 
becomes necessary, so the recording medium is used 
wastefully 

In addition, conventional data reproduction appara- 
tuses execute reading and receiving processing regard- 

40 less of the type of data including in^ge and sound data 
and data from computers. Thus, data is read or received 
whether or not it is allowed to be read under copyright. 
As a result, the data cannot be nnanaged appropriately. 
In view of such a problem of conventional appara- 

45 tuses, it is an object of this invention to provide a data 
reproduction apparatus that can manage data more 
appropriately compared to the prior art. 



so 



Disclosure of the Invention 



It is an object of this invention to provide a method 

for increasing the recording capacity and inrproving the 

erra correction capability when recording streamer 
data on a magnetic tape. 
ss It is another object of this invention to provide a data 
recording apparatus that can record a plurality of vol- 
ume data and can collectively record volume manage- 
ment information on each volume in a predetermined 
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position of a recording medium. It is yet another object 
of this invention to provide a data reproduction appara- 
tus that can reproduce desired volume data at a high 
speed based on the volume management information 
recorded in the recording medium. It Is still another 5 
object of this invention to use these apparatuses to ena- 
ble Image and sound data to be retrieved easily from 
each volume in order to prevent redundant data from 
being recorded on the recording medium that is a stor- 
age medium, thereby enabling more volume data to be 10 
recorded and reproduced. 

It is still another object of this invention to provide a 
data recording method that enables management infor- 
mation or data on the recording medium to be retrieved 
easily or re-wrrtten easily if additional data has been is 
recorded in order to correctly maintain the correspond- 
ence between the data and management information 
written to the recording medium. 

It is still another object of this invention to provide a 
data management method and apparatus that controls 20 
the copying of data between a data recording and repro- 
duction apparatus such as a DVD or DVC that uses data 
with copy management information and a data record- 
ing and reproduction apparatus tiiat uses data without 
copy management information. 2s 

To achieve these objects, a data recording appara- 
tus of the first present invention for recording data on a 
magnetic tape has an input data identifier for identifying . 
input data and outputting an input data identification sig- 
nal, a recording pattern generator for selecting a record- 30 
ing pattern of said input data depending on said ir^ut 
data identification signal, and a recorder for recording 
said input data on said magnetic tape according to the 
recording pattern generated by said recording pattern 
generator. 35 

Furtiier a recording pattern is such tiiat a track on 
the magnetic tape is divided into a tracking information 
recording region and a main recording region and 
wherein the main recording region is divided into one or 
more regions. 4o 

A recording pattern is formed by dividing a main 
recording region into an in^ge and a sound regions and 
a buffer region therebetween or assigning data and 
eror correction codes to tiie main recording region, 
according to a first invention. 45 

When streamer data is recorded on a magnetic 
tape, tills configuration abolishes conventional buffer 
regions to increase recordable regions and the record- 
ing capacity and to improve the error correction capabil- 
ity In addition, the size of an additional circuit for so 
realizing a streamer function can be reduced by apply- 
ing an existing DVCR recording pattern to allow tracking 
information and subcode recording regions to be shared 
by a DVCR circuit. 

In addition, this invention is characterized in that it ss 
includes a block conversion means for converting input 
data witii a length N from a single packet into L blocks 
with a lengtii M shorter than \he length N, and 
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a recording means for executing predetermined 
signal processing on data in blocks ot?tained from the 
block conversion means to record tiie processed data 
on tiie recording medium. 

Due to this configuration, the present data record- 
ing apparatus can constantiy convert data from a single 
packet into a specified number of blocks for recording to 
signif icantiy reduce the amount of locational information 
used to specify packets recorded on the recording 
medium, thereby sinrplifying the locational relationship 
between input data in packets and recorded data in 
blocks. 

A data recording apparatus of the present invention 
has a dummy data generator for generating dummy 
data; and a recorder for converting data input in packets 
with a specified packet size M into blocks with a speci- 
fied size N. storing said input data blocks converted into 
blocks with said specified block size N, in storage areas 
each comprising K2 blocks, and if. during the storage, 
tiie number of blocks obtained by converting said spec- 
ified data size of input data is K3 (<K2). allowing said 
dummy data generator to generate dummy data corre- 
sponding to (K2 - K3] blocks to. store it in the free area 
of said storage area. 

A data recording apparatus of the present invention 
has a dummy data generator for generating dummy 
data; and a recorder for inserting dummy data gener- 
ated by said dummy data generator anrK)ng said input 
data so tiiat tiie input rate at which data is input in a 
specified data size unit will be equal to tiie recording 
rate at which the data is recorded on a recording 
medium if the famer is lower than the latter. 

In each of tiie above configurations, if the recording 
means adds a flag to each packet indicating that input 
data is valid while dummy data is invalid, it can be deter- 
mined during reproduction whether or not the data is 
valid. 

In addition, this invention is a data recording appa- 
ratus to which image and sound data are input in blocks 
with block numbers and which divides tiie image and 
sound data into volumes that are the maximum division 
unit in recording and reproducing the image and sound 
data on and from a recording medium, characterized in 
tiiat it comprises a second management information 
creation means operative when information used for 
managing tiie image and sound data in each volume is 
first management information, for creating and updating 
as second management information a conrtoination of 
the first management information and information 
reti-ieved from each volume data; a transfen-ed block 
number deletion means operative when image and 
sound data in blocks are input, for removing the first of 
(x) continuous blocks to delete a recording region for 
block numbers; a recorded tDlock number generation 
means for ti'eating tiie (x) blocks output from the trans- 
ferred block number deletion means as a group of 
blocks and adding a block group number to the begin- 
ning of the group of blocks; and a data storage means 
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for recording the plurality of volume data on the record- 
ing medium in an aibitrary part together with the 
number of the group of blocks and also recording the 
second management information output from the sec- 
ond management information creation means on the 5 
recording medium in a particular part. 

According to this configuration, when data is trans- 
ferred through an Interface drcuit, the second manage- 
ment information aeation means compiles the first 
management information inserted into the beginning of 10 
each volume to create and update second management 
information. When each volume data is divided into 
blocks and then input, the transfen-ed block nunriser 
deletion means removes the first of the (x) continuous 
Wocks to delete the recording region for block numbers, is 
The recorded block number generation means treats 
the (x) blocks output from the transferred block number 
deletion means as a group of blocks and adding a block 
group number to the beginning of the group of blocks. 
The data storage means records the plurality of volume 20 
data on the recording medium in an arbitrary part 
together with tiie number of the group of blocks and also 
records the second management information output 
from the second management information creation 
means on the recording medium in a particular part 2s 
This increases tiie data recording region by tiie record- 
ing region for block nunrfeers deleted. 

In addition, this invention is a data recording 
method in a digital data recording system comprising a 
data- recording apparatus for recording data on a 30 
recording medium and a controlling apparatus for trans- 
mitting and receiving data to and from the data record- 
ing apparatus and operating and controlling the 
apparatus, comprising: 

35 

transferring management infomiation on data 
recorded on the recording medium when the data 
recording apparatus has been used, to a storage 
section of tiie controlling apparatus for storage; 
when additionally recording or modifying data in the 40 
recording medium, nrxxlrfying management infor- 
mation of the data to be additionally recorded or 
changed, on the storage section of the controlling 
apparatus; and 

once the use of the data recording apparatus has 45 
been finished, transferring to the data recording 
apparatus tiie latest management information held 
in the storage section of the controlling apparatus 
that has a higher access and read rates than the 
recording medium in the data recording apparatus so 
and that is non-volatile and rewriting the manage- 
ment information on tiie recording medium. 

In addition. Ms invention is a data reproduction 
method characterized in that it is operative when repro- ss 
ducing the data recorded on the recording medium 
using the data recording method, for extracting informa- 
tion on tiie recorded position of specified data from the 
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management information held in the storage section of 
tiie controlling apparatus and based on the extracted 
information on the recorded position, reproducing the 
specified data from the recording medium. 

According to ttiis method, if data is recorded on a 
tape-like recording medium via tiie controlling appara- 
tus or data on the recording medium is modified, tiie 
outline and recorded position of ttie data on the record- 
ing medium can be retrieved easily without transfening 
tiie recording medium to the relevant position because 
management information on each data has been trans- 
ferred to tiie storage section of the controlling appara- 
tus. This improves tiie operability of data recording 
apparatuses that use a tape-like recording medium tiiat 
lacks accessibility. 

In addition, this invention is a data recording 
method for recording all management information in a 
specified position of a recording medium in a specified 
format and recording ttie data, characterized in that, 
during data reproduction, tiie method extracts informa- 
tion on the recorded position of a specified volume from 
ttie second management information in the recording 
medium and based on tiie extracted information on ttie 
recorded position, reproduces the first management 
informatiorr on tiie specified volume from ttie recording 
medium. 

Acconding to this configuration, the data storage 
means records a combination of first management infor- 
mation and information retrieved from each volume data 
on the recording medium as the second management 
information togetiier witii each volume data. When par- 
ticular volume data is obtained from ttie data staage 
means, the second management information output 
means first reads ttie second management information 
recorded in a particular part of ttie recording medium 
and based on this management information, provides 
an instruction to tiie data storage means to reproduce 
desired volume data from tiie recording medium. This 
increases the outline reti'ieval and the data access rates 
when reading arbitrary volume data from the data stor- 
age means. 

A data recording apparatus of the present invention 
for recording digital data has at least a reproduction 
means for reproducing said digital data immediately 
after recording; a checking means for checking ttie 
reproduced data; a holding means for holding those 
data which are determined to have been recorded incor- 
rectiy or information on tfiose data; and a controller for 
allowing a reproduction operation to be performed after 
all said digital data have been recorded and until said 
data or information held in said holding means is deter- 
mined to have been reproduced correctly. 

A data recording apparatus of the present invention 
has a recording/reproduction signal converter and a 
head to record digital data, including at least a controller 
for checking after all said digital data have been 
recorded whether or not they have been recorded cor- 
rectiy and allowing a re-recording operation to be per- 
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formed until those data which are determined to be 
unable to be reproduced correctly is determined to be 
able to be reproduced correctly. 

In accordance with this invention, only data that has 
suffered an error during recording is re-recorded to s 
allow data to be recorded con-ectly without using the 
recording medium wastefulty. 

A data reproduction apparatus of the present inven- 
tion has a reading means for reading data and the data 
type information and/or copy management information 10 
on this data when reading this data from a data storage 
medium including a data region for storing data and an 
additional information region for storing as additional 
information, data type information used to identify the 
type of the stored data and copy management informa- is 
tion used to manage the copying of the stored data; 

a determination means for determining based on 
the contents of the read-out data type information 
and/or copy management information whether or 20 
not to add to said read-out data, all or part of said 
additional information con-esponding to said data; 
and 

an output controller using the results of the determi- 
nation by said determination means to control the 2s 
external output of said read-out data and said addi- 
tional information tiirough the switching means. 

This invention thus has an additional information 
area for each sector with a specified length which 30 
includes data type information indicating the type of 
data located in a data region witiiin the sector and copy 
management information of the data to enable the out- 
put of tiie data to be controlled depending on the data 
type information. 35 

Brief Description of the Drawings 

FIG. 1 is a block diagram describing a first embodi- 
ment of this invention; 40 
FIG. 2(a) is a conceptual drawing describing a track 
pattern of a conventional DVC; 
FIG. 2(b) is a conceptual drawing describing an 
example of a track pattern used when both 
streamer data and error correction codes are 4S 
recorded; 

FIG. 2(c) is a conceptual drawing desaibing an 
example of a track pattern used when both 
streamer data and error con'ection codes are 
recorded and when subcodes can be after- so 
recorded; 

FIG. 2(d) is a conceptual drawing describing an 
example of a track pattern used when streamer 
data and enror conrection codes are separately 
recorded; 55 
FIG. 2(e) is a conceptual drawing describing an 
example of a track pattern used when streamer 
data and en-or correction codes are separately 
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recorded and when subcodes can be after- 
recorded; 

FIG. 3 is a block diagram descn'bing a second 
embodiment of ttiis invention; 
FIG. 4 is a block diagram showing a data recording 
apparatus according to a third and a fourth embod- 
iments of this invention; 

FIG. 5 is a block diagram showing a data recording 
apparatus according to a fifth embodiment of this 
invention; 

FIG. 6 is a block diagram showing a data recording 
apparatus according to a sixth embodiment of this 
invention; 

FIG. 7 shows a conversion of input data packets 
into recorded data blocks in the data recording 
apparatus according to the third embodiment of this 
invention; 

FIG. 8 shows a layout of input data packets on a 

track in tiie data recording apparatus according to 

the third embodiment of this invention; 

FIG. 9 shows a layout of input data packets on a 

track in the data recording apparatus according to 

tiie fourth embodiment of this invention; 

FIG. 10 shows a layout of input data packets on a 

track in the data recording apparatus according to 

ttie fourth embodiment of this invention; 

FIG. 1 1 shows an example of a layout of data and 

dummy packets in a frame in the data recording 

apparatus according to tiie fourth, the fiftti, or the 

sixth embodiment of this invention; 

FIG. 12 shows an example of insertion of dummy 

packets during MPEG data recording in ttie data 

recording apparatus according to the fourtii. the 

fifth, or the sixfli embodiment of this invention; 

FIG. 13 shows the configuration of a data recording 

and reproduction system according to a seventii 

embodiment of this invention; 

FIG. 14 describes a recording region for data 

recorded on a recording medium according to a 

seventii embodiment of this invention; 

FIG. 1 5 shows ttie configuration of a data recording 

apparatus according to an eightti embodiment of 

this invention; 

FIG. 16 shows the intemal configuration of a sec- 
ond management information generator in the data 
recording apparatus according to tiie eightti 
embodiment of ttiis invention; 
FIG. 17 is a signal arrangement diagram in which 
ttie storage region of a storage medium is divided 
into a second management information recording 
region and volume recording regions; 
— FIG. 1 8 shows tiie configuration of a data reproduc- 
tion apparatus according to a ninth embodiment of 
this invention; 

FIG. 19 shows the intemal configuration of a sec- 
ond management information generator in the data 
recording apparatus according to the nimh embodi- 
ment of this invention; 
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FIG. 20 shows the configuration of the data record- 
ing apparatus according to the tenth embodiment of 
this invention; 

FIG. 21 shows a signal arrangement diagram of a 
storage medium in which data is recorded using the s 
data recording apparatus according to the tenth 
embodiment of this invention; 
FIG. 22 shows the configuration of a data reproduc- ~ 
ton apparatus according to an eleventh embodi- 
ment of this invention; io 
FIG. 23 describes a layout of data on a recording 
medium after conversion by the seventh embodi- 
ment of this invention; 

FIG. 24 is a block diagram of a data recording appa- 
ratus according to a twelfth embodiment of this is 
invention; 

FIG. 25 shows an example of a condition in which 
data is recorded according to the twelfth embodi- 
ment of this invention; 

FIG. 26 is a block diagram showing a data record- 20 
ing apparatus according to a thirteenth embodi- 
ment of this invention; 

FIG. 27 is a block diagram showing a data record- 
ing apparatus according to a fourteenth embodi- 
ment of tiiis invention; 25 
FIG. 28 shows the configuration of a data converter 
according to the fourteenth embodiment of this 
invention; and 

FIG. 29 shows the configuration of data in a sector 
according to the fourteenth embodiment of this 30 
invention. 

Best Mode for Carrying Out the Invention 

Embodiments of this invention are described below 3S 
witii reference to tiie drawings. 

Components with tiie same reference numerals 
have the same configuration and functions. 



(Rrst Embodiment) 



40 



FIG. 1 is a block diagram describing a first embodi- 
ment. In FIG. 1. 11 is a data input terminal; 12 is an 
input data disaimination circuit; 13 is a data identifica- 
tion signal; 14 is a recorded signal processor; 15 is a 45 
recording head; and 16 is a magnetic tape. 

This embodiment is desaibed below with reference 
to FIG. 1. 

Data input from the data irput terminal 1 1 is input to - 
the input data discrimination drcurt 12. The input data so 
discrimination circuit 12 outputs input data to the 
recorded signal processor 14 and kfentifies the type of 
input data to output the data identification signal 13. 
Output from the input data discrimination circuit 12 and 
the data kJentif ication signal 1 3 are input to the recorded 55 
signal processor 14 and subjected to processing such 
as appropriate error conection encoding, track pattern 
generation, or modulation depending on the data identi- 



fication signal 13. If, for example, image or sound data 
subjected to MPEG compression is input it is subjected 
to processing compatible witii the encoding, whereas if 
streamer data is input it is subjected to another suitable 
processing. The input data is subsequentiy recorded on 
the magnetic tape 16 through the recording head 15 
according to a track pattern generated by the reconJed 
signal processor 14. 

FIG. 2 desaibes a track pattern generated by the 
recorded signal processor 14. FIG. 2(a) shows a DVC 
track pattern such as ttiat described in the prior art. A 
sound and an image data recording regions and a sec- 
ond and a third buffer regions constitute a main record- 
ing region. FIG. 2(b) describes an example of a 
streamer track pattern. A tracking information recording 
and a first buffer regions are common to FIG. 2(a). The 
sound and the image data recording regions and flie 
second and ttie third buffer regions constitute a 
streamer data and error correction code recording 
region. That is, this is the main recording region. 

As described above, according to this embodiment, 
if streamer data is input the buffer regions are abol- 
ished to increase the region in which data can be 
recorded. The streamer data or error correction codes 
can be recorded in tiiis region to increase the amount of 
streamer data per track or to improve the error correc- 
tion capability. 

If subcodes must be after-recorded, the third buffer 
region may be set in front of a subcode recording region 
as shown in FIG. 2(c). 

FIG. 2(d) is another example of a streamer ta-ack 
pattern. In tills example, ttie main recording region of 
each track is divided into two pieces, in each of which 
streahner data and error correction codes are recorded. 
By providing the third buffer region in front of the sub- 
code recording region as shown in FIG. 2(e). subcodes 
can be after-recorded. 

Streamer data input according to this embodiment 
includes any data such as MPEG and JPEG data and 
programs. Streamer data and en'or correction codes 
can be arbitrarily recorded and the capadty can be arbi- 
trarily assigned. 

Similar effects can be obtained whether or not the 
configuration of the subcode recording region of FIG. 
2(b) is the same as in FIG. 2(a). 

(Second Enr^xxiiment) 

FIG. 3 is a block diagram describing a second 
embodiment of this invention. In this figure, 11 is the 
data input terminal; 12 is the input data discrimination 
circuit; 13 is the data identification signal; 15 is the 
recording head; 16 is the magnetic tape; 31 is a first 
selector; 32 is a second selector; 33 is an image outer 
code error correction encoder; 34 is a sound outer code 
error conrection encoder; 35 is a streamer outer code 
error correction encoder; 36 is a third selector; 37 is an 
inner code en^r correction encoder; 41 is an image 
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input terminal; 42 is an Image data processor: 43 is a 
sound input ternninal; 44 is a sourxJ data processor; and 
46 is a recording pattern generator. In accordance with 
this enrtbodiment normal image and sound signals that 
have not been subjected to data processing can be 5 
input and recorded, and this single data recording appa- 
ratus can be used to record both normal image and 
sound signals and digital data from computers. The 
streamer outer code en-or correction encoder 35, the 
inner code error correction encoder 37. and the record- w 
ing pattern generator 46 correspond to the recorded 
signal processor 14 in FIG. 1 . 

This embodiment is described below with reference 
to FIG. 3. According to this embodiment, image, sound, 
or streamer data subjected to predetermined process- is 
ing such as compression is input from the data input ter- 
minal 1 1 . and normal image and sound signals are input 
from the image input terminal 41 and the sound input 
terminal 43. Input is obtained from the data input termi- 
nal 11, or either the image input terminal 41 or the 20 
sound input terminal 43. 

When data is input from the data input terminal 1 1 , 
the input data discrimination circuit 1 2 identifies the type 
of data to output the data identification signal 13. In 
accordance with this embodiment, if image or sound 25 
data is input, the data identification signal will be 
-1 , "while if sfreamer data is input, the data identification 
signal will be "2." Image and sound data already sub- 
jected to processing are si4)plied to the first selector 31 
and the second selectors 31 and 32. respectively. 30 
Sfreamer data is supplied to the sfreamer outer code 
error correction encoder 35. in which outer code parities 
are added to the data. 

When a normal inr^ge and a normal sound signals 
are input to the image input terminal 41 and the sound 35 
input terminal 43, the image signal input from the image 
input terminal 41 is subjected to predetermined 
processing such as compression by the image data 
processor 42 and then supplied to the first selector 31. 
The sound signal input from the sound input terminal 43 40 
is subjected to predetermined processing by the sound 
data processor 44 and then supplied to the second 
selector 32. At this point, no data is input from the data 
input terminal 11 and the input data discrimination cir- 
cuit 1 2 outputs "0" as the data identification signal 1 3. 45 

The first selector 31 selects the output from the 
image data processor 42 when the data identification 
signal 13 is "0," and selects the image data output from 
the input data discrimination circuit 12 when the data 
identification signal 13 is "1" before supplying the data so 
to the image outer code en-a correction encoder 33. 
The image outer code error correction encoder 33 adds 
outer code parities to the data. Likewise, the second 
selector 32 selects the output from the sound data proc- 
essor 44 when the data identification signal 13 is "0." ss 
and selects the sound data output from the input data 
disaimination circuit 12 when the data identification sig- 
nal 13 is "r before supplying the data to the sound 
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outer code error correction encoder 34. The image 
outer code error correction encoder 34 adds outer code 
parities to the data. 

Next, when the data identification signal 13 is "0" or 
"I." the third selector 36 selects the outputs from the 
image outer code error confection encoder 33 and the 
sound outer code error con-ection encoder 34. multiplies 
them, and supplies the result to the inner code en-a cor- 
rection encoder 37. The inner code enror correction 
encoder 37 adds inner code parities to the data The 
recording pattem generator 46 generates for the data to 
which inner code parities have been added a track pat- 
tern (for example, the pattem shovwi in FIG. 2(a)) suita- 
ble to image and sound data, and modulates the data. 
The nxxlulated data is recorded on the magnetic tape 
1 6 through the recording head 15. 

When the data discrimination signal 13 is '^r the 
third selector 36 selects output from tiie streamer outer 
code error correction encoder 35 and supplies this data 
to the inner code en'or correction encoder 37. The inner 
code error correction encoder 37 adds inner code pari- 
ties to the data. The recording pattern generator 46 
generates for the data to which inner code parities have 
been added a track pattern (for example, tiie pattern 
shown in FIG. 2(b)) suitable to streamer data, and mod- 
ulates tiie data. The modulated data is recorded on the 
magnetic tape 16 through the recording head 15. 

As described above, the second embodiment of 
tills invention allows inner code parities to be shared by 
both images and sounds and sfreamer to restrain 
increases in circuits. Outer code error corrections are 
separately executed for image, sound, and sfreamer 
data to provide error correction capabilities more suita- 
ble to the respective types of data. 

(Third Embodiment) 

FIG. 4 is a block diagram showing the configuration 
of a data recording apparatus according to a third 
embodiment FIG. 7 describes a conversion from input 
data in packets into recorded data in blocks in the data 
recording apparatus according to the third enrtxxiiment. 
FIG. 8 is a layout drawing of data in packets recorded on 
a track using the data recording apparatus according to 
tiie third embodiment. In the third enrtxxjiment, the data 
recording apparatus that records input data in packets 
on a tape that is a recording medium is described as an 
exanple of tiiis invention. 

As shown in FIG. 4, the data recording apparatus 
according to the third embodiment comprises a block 
converter 1 1 1, a dummy generator 1 12. a recording cir- 
cuit 101, a head 102, and a tape 103 that is a recording 
medium. Data irput to ttie data recording apparatus in 
packets is input to the block converter 1 1 1 . The block 
converter 1 1 1 converts tine input data into a plurality of 
blocks with a specified length. In tills case, if a single 
packet has a length of N bytes and a single block has a 
tengtii of M bytes (N > M), L blocks (L > N/M ) are 
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assigned to a single packet According to this ennbodi- 
ment. N is not an integral nrtultiple of M and L is an inte- 
ger. 

As shown in FIG. 7. input data 104 in packets is 
converted into recorded data 1 05 in blocks by the block s 
converter 111. and the first packet 1 of the input data 
104 is sequentially stored in the blocks starting with the 
first block 1 and ending with the L-th block L When the 
last data of the packet is staed in the L-th block U the T 
bytes (T = N - (M X L) ) of the L-th block L remaining io 
free after the storage of the last data are filled with 
dummy data 106 generated by the dummy generator 
1 12. For the subsequent packets. L blocks are similarly 
used to store input data in packets and the dummy data 
106. IS 

The recorded data 105. which has been converted 
into data in blocks by the block corwerter 1 1 1 , is output 
to the recording circuit 101. The recording circuit 101 
adds synchronizing data. ID data, and error con-ection 
data to each block The recording circuit 101 nxxJuIates 20 
these data into recording signals suitable to recording 
on the tape 103. The recording signals output from the 
recording drcuit 101 are recorded by the head 102 in a 
data recording region on a track of the tape 103. Thus, 
the position of a particular packet can be specified using 25 
two types of data, that is, a track and a block numbers 
as locational information, and byte numbers, which 
have been required in converrtional apparatuses, are 
unwanted. Consequently, the data recording apparatus 
according to this embodiment can indicate a simplified 30 
relationship between input data in packets and data in 
blocks corresponding to the packets. 

When the block converter 1 1 1 stores the data from 
a single packet in L blocks, dummy data is recorded in 
the T-byte (T = N - (M x L) ) region in the L-th block L 35 
The recording of supplementary data instead of dummy 
data is described below. 

Supplementary data that is recorded in the L-th 
block L includes management data on packets, for 
example, numbers indicating the order of input data. 40 
numbers indicating the order of the packets within input 
data, or numbers indicating the order of the packets rel- 
ative to the beginning of the tape. By recording manage- 
ment data in blocks, information on the packet, for 
example, the order of the packet within the input data 4S 
can be obtained. 

In addition, the T bytes that are not required to 
record the input data can be divided into L regions each 
of which is assigned to each block so that a number indi- 
cating the order of the block relative to the packet can be so 
added to each assigned region. 

If the block converter 1 1 1 attempts to assign a min- 
inum number of blocks to a single packet, the number 
of blocks L is set so that L » int (N/M) + 1 . That is. the 
number of blocks L is obtained by dividing N by M and ss 
adding 1 to the integral part of the quotient. Thus, the 
input data can be recorded efficiently on a track of the 
tape, thereby increasing the anwunt of data that can be 
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recorded on the tape. 

If the recording circuit 101 locates blocks in such a 
way that K blocks will be recorded on a single track then 
J packets (J =sint(K/L)) will be located on a single 
track Thus, the position of the packet on the tape that is 
a recording medium can be specified using two types of 
numeral data, that is, a trad^ nunnber and a packet 
number indicating the position of the packet when 
recorded on the track Since the position of the packet 
can be specified using only the track and the packet 
numbers, the amount of data for locational information 
can be reduced to simplify the configuration of a circuit 
for mathematic processing. 

FIG. 8 shows a layout of data in packets stored in a 
data recording region on a track 107 wherein the 
number of blocks on a single track K ( K = J x L ) is an 
integral multiple of the number of blocks corresponding 
to a single packet L 

If the length N of a single packet in the input data 
104 in packets is 2.064 bytes and the length M of a sin- 
gle block is 77 bytes, the data in each packet is con- 
verted into 27 (= int (2064/77) + 1) blocks. In addition, if 
the number of blod« located on a single track K is 135. 
five (= int (135/27)) packets are constantly located on a 
single track As a result the packet number can be indi- 
cated by three bits and the arrxjunt of data for locational 
information is reduced. , 

As described above, the configuration of the third 
embodiment can reduce the amount of data for loca- 
tional information required to specify a particular packet 
in order to simplify mathematic processing required to 
klentify a specified packet when accessing the packet 
during reproduction. As a result, the scale of the circuit 
for the mathematic processing can be reduced. 

This embodiment has been described in conjunc- 
tion with the length N of a single packet that is not an 
integral multiple of the length M of a single block If. 
however, the length N of a packet is an integral multiple 
of the length M of a block the data from a single packet 
is stored in G blocks (G = N/fy4 ; G is an integer) to sim- 
plify the locational relationship between input data in 
packets and recorded data in blocks as in the first 
embodiment 

In accordance with the present data recording 
apparatus, if a single packet is assumed to have the 
length L and a single block is assumed to have the 
length M, the block converter sets the number of blocks 
L into which a single packet is converted at the integral 
part of a value obtained by dividing N by M and counting 
as a whole number the fraction of the quotient. 

(Fourth Embodiment) 

FIG. 9 is a layout drawirig of packets on tracks in a 
data recording apparatus according to a fourth embodi- 
ment of this invention. FIG. 10 is a layout drawing of 
packets on tracks in the data recording apparatus 
according to the fourth embodiment of this invention 
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wherein a single frame comprises three tracks. The 
tracks shewn in FIG. 9 are generally used and indicate 
two recording regions, that is, an Image recording 
region and a sound signal recording region. 

The data recording apparatus has the same config- s 
uration as in the third embodiment The data recording 
apparatus according to the fourth embodiment also 
assigns input data in pactots to recorded data in blocks 
in the same manner as in the third embodiment. Fur- 
thermore, this embodiment allows supplementary data io 
to be stored In the L-th block as in the third embodiment 
In the fourth embodiment. X blocks are recorded on 
a single track and H tracks constitute a single frame. 

The data recording apparatus according to this 
embodiment can record K2 {= H x X) blocks on a sin- is 
gle frame and locate J2 (= int (K2/L)) packets that are 
to be converted into L blocks. 

For example, the number of blocks per track is 
increased by 9 to 144 compared to 135 in the third 
embodiment. Since 9 blocks are added per track, 27 so 
blocks are added to three tracks. Thus, the nunt>er of 
these added blocks is equal to the number L (27) of 
blocks into which a single packet is converted. If the 
number of tracks in a single frame H is 3, the nuntser of 
packets per frame J2 is just 16(= (144x 3)/27). FIG. 10 25 
shows a layout of packets on three tracks. Since a sin- 
gle frame comprises three tracks In this manner, frame 
numbers can be used instead of track numbers for loca- 
tionai information to specify packets. Since the nuni)er 
of frames per tape is one-third of the number of tracks, ao 
if the tape allows data to be recorded on about 5 million 
tracks, the number of frames is 1.7 million and a frame 
number specifying these frames can consist of 21 bits. 

In addition, since the number of packets per frame 
J2 is 16 (00 to 15), the amount of data required for a 35 
packet number is 4 bits. The number 16 is the third 
power of 2 and enables all the 4-bit data to be assigned 
to prevent redundant use. 

Thus, the data recording apparatus according to 
the fourth embodiment can specify a particular packet 40 
using a frame and a packet numbers, thereby signifi- 
cantly reducing the amount of data for locational infor- 
mation conrpared to conventional apparatuses. 

The data recording apparatus according to the 
fourth embodiment can prevent an error caused by 4$ 
dropout by executing error corrections and interleaving 
wittiin a frame. 

The data recording apparatus according to the 
fourth embodiment has been described in conjunction 
with the case in which tine number of tracks per frame is so 
3. If. however, the number of tracks per frame H is dou- 
bled to six. and if, for example, tiie lengtii N of a single 
packet is assumed to be 2,064 bytes and the lengtti M 
of a single block is assumed to be 77 bytes, the nuntjer 
of packets per frame J3 is 32 (int 1 44 x 77 x 6/2064). In ss 
tills case, since the number of frames per tape is half 
compared to tfie above example (the number of tracks 
per frame H = 3), a frame number indicating a frame is 



represented by 20-bit data. In addition, since the 
number of packets per frame J3 is 32 (00 to 31). the 
amount of data required to represent a packet nurrtoer is 
5 bits. The number 32 is the fourth power of 2 and ena- 
bles ail the 5<bit data to be assigned to prevent redun- 
dant use. 

If the number of tracks per frame H is further dou- 
bled to 12, and if the length N of a single packet is 
assumed to be 2,064 bytes and ttie lengtii M of a single 
block is assumed to be 77 bytes, tiie number of packets 
per frame J4 is 64. In this case, since the number of 
frames per tape is half compared to tiie above case in 
which the nun*er of tracks per frame H is 6, the number 
of bits required to represent a frame number indicating 
a frame is 19. In addition, since tiie number of packets 
per frame J4 is 64. the amount of data required to rep- 
resent a packet number is 6 bits. The number 64 is the 
fiftti power of 2 and enables all the 6-bit data to be 
assigned to prevent redundant use. 

If this configuration is used to record input data in 
packets on a recording medium, the amount of data for 
locational information required to spedfy a position in 
which the data in a particular packet is recorded can be 
reduced to simplify mathematic processing required to 
access a specif ied packet during reproduction. 

Next, a method for adding a flag distinguishing 
between a data block and a dummy block is explained. 
The block converter 1 1 1 converts input data and a 
dummy sent from ttie dummy generator 1 12 into blocks. 
At this point the block converter adds a valid flag to ttie 
header of an input data block and an invalid flag to tiie 
header of a dummy block. In ttiis case, at least one bit 
may be added. Thus, during reproduction, ttiose blocks 
on which valid data is recorded can be selected to out- 
put only the input data. 

A method for inserting dummy blocks is explained 
below. Each block subjected to processing by ttie block 
converter 111 is furttier subjected to processing such 
ttiat a group of N blocks are recorded on a tape as a sin- 
gle frame. At ttiis point, input data is sequentially stored 
in ttie blocks wittiin the frame. The data, which is con- 
verted into blocks, is assumed to have been stored up to 
ttie M-tti block (M < N) witiiin the frame. Dummy blocks 
generated by ttie dummy generator 1 12 are ttien stored 
in ttie (N - M) blocks to fill ttie frame with ttie N blocks. 
This operation enables data to be recorded on the tape 
in frames. 

These dummy blocks must also be inserted if data 
encoded using an MPEG mettiod is recorded. Accord- 
ing to MPEG, the transfer data rate is generally deter- 
mined by the sender and there are multiple data rates, 
so ttiis rate may be lower ttian the recording rate at 
which data is recorded on the tape. Thus, to increase 
the ttansmitted data rate close to the recording rate, the 
block converter 111 inserts dummy blocks among ttie 
data t)locks as shown in FIG. 12. Thus, if MPEG data 
witii a data rate lower than the recording rate is input, 
ttie recording can be adapted to ttie recording rate. 
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Although the data recording apparatus according to 
each embodiment of this invention has been desatbed 
with the tape as a recording medium, the techniques 
provided by this invention are applicable to other record- 
ing media such as discs and the layout of recorded 5 
blocks is not limited to the layouts in the above embodi- 
ments. 

If there are multiple packet lengths in the input data, 
the block converter may detect the lerigth N of the 
packet to determine the nunnber of blocks L in the 10 
packet based on the detected length N. thereby obtain- 
ing effects similar to those in the above embodiments. 

In addition, although the fourth embodiment has 
been described in conjunction with the case in which 
the number of tracks per frame H is 3, 6, and 12, the is 
data recording apparatus according to this invention is 
not limited to these numbers and similar effects can be 
obtained by setting an arbitrary number. 

In addition, dummy blocks may be inserted if data 
encoded using a method other than the MPEG method 20 
as in the above embodiments is recorded. 

The header added to the recorded block may be 
arbitrary data, and the header may be added to an arbi- 
trary position other than the beginning of the block as 
described above. 25 

(Rfth Embodimwit) 

FIG. 5 shows a block diagram of a data recording 
apparatus according to a fifth embodiment of this inven- 30 
ton. The data recording apparatus according to the fifth 
embodiment comprises the recording circuit 101, the 
head 102, the tape 103. the block converter 111, and 
the dummy generator 1 12 which have the same config- 
urations as in the third and fourth embodiments, with a 35 
block management information generator 121 added. 

First, data partitioned into pieces with a specified 
length is input to the block converter 111. The block 
converter 1 1 1 adds a header to each data with a speci- 
fied length and converts them into blocks. In addition. 40 
the dummy generator 1 1 2 generates dummy blocks and 
sends the generated dummy blocks out to the block 
converter 111. The block converter 111 then converts 
the dummies into blocks and inserts them anx)ng the 
data blocks as required. At this point the blocks are 45 
stored in frames each comprising a group of N blocks. 

According to tN's embodiment, the position of each 
block is fixed relative to each frame. This configuration 
eliminates the need to add a block number to each block 
within a frame and the positions of all the blocks can be so 
determined as long as a block number is assigned only 
to the first block. In addition, information indicating 
whether a block within a frame is valid data or a dummy 
is managed in frames. The block management informa- 
tion generator 121 generates the number of the first 55 
block of each frame and information required to deter- 
mine whether a block within a frame is valkJ data or a 
dummy If. for example, data blocks are filled in a frame 
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starting from the beginning or the end of the frame, the 
block management information must indicate only the 
number of blocks of valid data. Consequently, the 
anrxsunt of required data can be reduced. Alternatively, a 
bit map used to determine whether or not each block is 
valid may be provided. 

The data and dummies converted into blocks by the 
block converter 111 and the block management infor- 
mation are output to the recording circuit 101. The 
recording circuit 101 converts each block into a block 
that is a recording unit on the tape. At this point, a single 
packet is stored in a specified number of blocks. The 
recording circuit adds synchronizing data, ID data, and 
error correction data to each block. It then modulates 
the data in these blocks into signals suitable to record- 
ing. The signals output from the recording circuit 101 
are recorded in a recording region of tiie tape 103 via 
the head 102. 

tn this case, the blocks can be managed more eas- 
ily by recording the block management information, for 
example, in the header of the first block within the frame. 

This configuration eliminates the need to add a flag 
used to determine the number of each block and 
whether tine block is valid data or a dummy, thereby ena- 
bling a larger amount of data to be recorded. Each block 
can also be managed in frames. The amount of informa- 
tion required to access a block can also be reduced. 

In the fifth embodiment, similar effects can be 
obtained using another block managemerit information 
such as the number of the last block of valid data within 
the frame. 

In addition, although the fifth embodiment records 
tiie block management infamation in the header of tiie 
first block witiiin the frame, this infomnation may be 
recorded in the header of an arbitrary block or a data 
recording region other than the block recording region. 

(Sixth Embodiment) 

A sixth embodiment is described by taking as an 
example a data recording apparatus that records input 
data on a tape as in the third and the fourth embodi- 
ments. FIG. 6 shows a block diagram of a data record- 
ing apparatus according to a sixth embodiment of this 
invention. The data recording apparatus according to 
this embodiment comprises the recording circuit 101. 
the head 102. tiie tape 103. and the block converter 111 
which have the same configurations as in the first 
embodiment except tfiat it does not include a dummy 
generator and that a data rate detector 131 is added as 
an input rate detector. 

Rrst, data partitioned into pieces with a specified 
length is input to the block converter 1 1 1 and the data 
rate detector 131 . The block converter 1 1 1 converts the 
data with a specified length into blocks by adding a 
header to each block. In addition, the data rate detector 
131 counts the input data to detect its data rate and out- 
puts tills information to ttie block converter 1 1 1 for each 
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data with a specified length. The data rate information 
Includes, for example, the maximum rate that the data 
recordng apparatus can record data, or its half or quar- 
ter value. Altematively. data rate information such as an 
integral nrtultiple of the maximum rate may be provided 5 
and added to provide for a possible increase in headers 
of the data recording apparatus resulting in an increase 
in the recording rate. 

Next the block converter 1 1 1 adds to the .input data 
the data rate information obtained from the data rate 10 
detector 131 to convert the resultant data into blocks. 
The data and data rate information converted into 
blocks by the block converter 111 is output to the 
recording circuit 101. The recording circuit 101 converts 
each block into a block that is a recording unit on the is 
tape. At this point, a single packet is stored in a speci- 
fied number of blocks. The recording drcuit adds syn- 
chronizing data. ID data, and error con-ection data to 
each block. It then nxxJulates the data in these blocks 
into signals suitable to recording. The signals output 20 
from the recording circuit 101 are recorded in a record- 
ing region of the tape 103 via the head 102. 

If data with its data rate changing in its middle is to 
be recorded and reproduced, the above configuration 
can cope with such a change. It can also transfer data 25 
encoded using the MPEG method, to a decoder at an 
appropriate rate. 

Although the sixth embodiment uses as the data 
rate information, the maximum rate that the data record- 
ing apparatus can record data, its half or quarter value. 30 
or its integral multiple that is required to provide for a 
possible increase in heads of the data recording appa- 
ratus resulting in an increase in the recording rate, this 
information may include any other value. 

In addition, although none of the above embodi* 35 
ments have explained the reproduction side, the repro- 
duction side nujst only be able to detect and identify a 
flag indicating whether or not data is valid, or packet 
management or data rate information and to neglect 
data if. for example, the flag indicates that it is invalid. 40 
Alternatively, it must only be able to control the data 
transfer rate depending on the data rate information. 

In addition, although the above ennbodiments have 
been described in conjunction with the specified data 
size as frames, the data size unit in which N blocks are 45 
stored is not limited to this aspect. 

(Seventh Enixxliment) 

FIG. 13 is a block diagram showing the configura- so 
tion of a data recording and reproduction system 130 
according to this embodiment. The data recording and 
reproduction system 130 comprises a data recording 
and reproduction apparatus 131 for recording and 
reproducing digital data and a personal computer (PC) ss 
132 acting as a controlling apparatus. 

As in conventional examples, the data recording 
and reproduction apparatus 131 includes a deck record- 
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ing and reproduction section 133, a running controlling 
section 134. a controller 135, and an interface 136. In 
addition to these components, this embodiment 
includes a management information region setting sec- 
tion 137 and a tape check section 138. The manage- 
ment information region setting section 137 sets a 
recording region for management information on a mag- 
netic tape, and operates the running controlling section 
1 34 in response to an instruction from the controller 1 35 
when the management information is to be recorded or 
updated. The tape check section 138 detects whether 
or not a magnetic tape has been loaded in the deck 
recording and reproduction section 133, and the results 
of the detection are output to the controller 135. 

The PC 132 includes an interface 139. a CPU 140, 
a memory 141, and an HDD 142. In addition to these 
components, this embodiment includes a connection 
check section 143 that can detect whether or not the 
data recording and reproduction apparatus 131 and the 
PC 1 32 are connected together con-ectly. 

The operation of the data recording system accord- 
ing to this embodiment configured as described above 
is desaibed below. When a magnetic tape that is a 
recording medium is loaded in the deck recording and 
reproduction section 133, the tape check section 138 
detects that a tape cassette has been inserted into tiie 
tape recording and reproduction apparatus 131. The 
controller 135 instructs the running controlling section 
134 to mn a management information region set by tiie 
management information region setting section 137. in 
this example, the volume management information sec- 
tion in FIG. 14. 

The running controlling section 134 controls ttie 
running of the magnetic tape to cause the deck record- 
ing and reproduction section 133 to read the manage- 
ment information out from the volume management 
information section. The read-out volume management 
infomiation is sent to the PC 132 via the interface 136 
and an interface 139 and output to a CPU 140 and a 
memory 141. The CPU 140 displays the code of the 
data recording and reproduction apparatus 131 con- 
nected to the PC 132 and information on each volume 
recorded on the magnetic tape. 

When the user selects a volume to be used, for 
example, the first volume in FIG. 14. the CPU 140 
requests the controller 135 to move the reproduced 
region to the region of the first volume. Concurrentiy. the 
CPU causes the volume management information held 
in ttie memory 141 to be stored in ttie HDD 142. On 
receiving the request, the controller 135 uses ttie man- 
agement information region setting section 137 to cal- 
culate the starting position of the first volume and 
instructs the running controlling section 134 to run the 
management information section of the first volume. 
The running controlling section 134 controls the running 
of the magnetic tape and causes the deck recording and 
reproduction section 133 to read the management infor- 
mation out from the first volume. The read-out manage- 
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ment information is sent again to the PC 132 via the 
interfaces 136 and 139 and output to the CPU 140 and 
the memory 141. 

In data recorded from a disc, management infomia- 
tion is often distributed in actual data. When recorded s 
on a tape, such data Is relocated and recorded using a 
data formatter 144 so that the management information 
is located in the recording leading or terminal region or 
the recordable terminal region of the magnetic tape. 
The data formatter 144 can be configured by changing io 
readout addresses based on a buffer and the manage- 
ment information region setting section 137. FIG. 23 
shows the details of the management information. In 
this figure, the management information is recorded in a 
similar order in either a recording leading or terminal 75 
region or the recordable terminal region of the magnetic 
tape, but only in the recordable terminal region of the 
magnetic tape, the information can be recorded in the 
direction from the recordable terminal to a recording 
leading region. 20 

Alternatively, all the transmitted data may be con- 
sidered as the actual data described above, with the 
management information newly generated separately 
from the actual data. The management information may 
be created based on the infprmation recorded in the 25 
actual data or the management information recorded in 
the management data generator 145 may be directly 
used or the user of the data recording and reproduction 
apparatus 131 may input from the PC 132 information 
required to create management information each time 30 
the user uses the apparatus. 

By setting a management information recording 
region on the magnetic tape, the need to search the 
overall tape during the processing of the individual files 
is eliminated to allow easy accesses. If the amount of 35 
information recorded in the recording region inaeases, 
only the management information on the magnetic tape 
can be collectively recorded in a storage device such as 
a memory at the time of the first reproduction to allow 
easier accesses during the subsequent file processing. 40 

The management information includes unassign- 
ment infamation used in recording data in volumes to 
determine whether or not a particular region in the vol- 
ume has already been used for recording. Although the 
unassignment information is included in the volume 45 
management information, one piece of unassignment 
information can be used to manage both management 
information and actual data. 

The unassignment information is provided for the 
recording of partitioning information, directory infbrma- so 
tion. file information, and actual data that is files, 
respectively. If new file data Is externally provided and 
recorded in volume data already recorded in the mag- 
netic tape, the new file data and the file management 
information on this data can be additionally recorded in 55 
the actual data region and the management information 
recording region, respectively, using the plurality of 
unassignment information described above. 
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All the management information or part of the man- 
agement information Including the unassignment infor- 
mation can also be recorded in a memory in a magnetic 
tape medium (hereafter referred to as a '•cassette^. 

The CPU 140 causes tiie management information 
on the first volume held in the memory 141 to be stored 
in the HDD 142. The CPU 140 also allows the informa- 
tion on the directories and files existing in the first vol- 
ume to be displayed on the PC 132. When the user 
selects a file to be used, ttie CPU 140 obtains informa- 
tion on the position of the file from the management 
information on the memory 141 or the HDD 142 and 
instructs the controller 135 to read out the file to be 
used. 

On receiving the request, the controller 135 calcu- 
lates tile starting position of the file and instructs tiie 
rurining controlling section 134 to run the magnetic tape 
from the calculated position. The running controlling 
section 134 controls the running of the magnetic tape, 
and ttie deck recording and reproduction section 133 
reads the requested file out from the first volume. The 
data in the read-out file is transmitted to the PC 132 and 
provided to the CPU 140 and the memory 141. 

Next, an operation performed to add and record a 
file in, for example, the first volume is described. 

In this case, based on the information on the direc- 
tories and files existing in tiie first volume, ttie CPU 140 
generates in a specified format, information such as a 
file name, a creation date and time, and a directory 
under which the file is aeated. Based on the information 
on tiie free regions of the magnetic tape, tiie CPU also 
creates information on a file write starting position on 
the magnetic tape. The created information is added to 
the management Information on the memory 141 and 
the HDD 142, and the file to be added and recorded is 
transmitted to the data recording and reproduction 
apparatus 131. Based on the information on the write 
starting position on the magnetic tape, ttie controller 
1 35 calculates the file starting position and instructs tiie 
running controlling section 134 to start recording and 
running from ttie calculated position. The deck record- 
ing and reproduction section 133 then writes to ttie tape 
ttie new file input via the interface 136. 

Thus, once the file has been added and recorded, 
ttie data corresponding to ttie size of ttie file has been 
recorded on ttie magnetic tape from ttie calculated write 
starting position. Now. ttie management information Is 
present In ttie HDD 142 and ttie memory 141 as infor- 
mation on the added and recorded file. The HDD 142 is 
assumed to have ttiose directories or ffles which ttie 
user cannot normally view or rewrite easily and to which 
ttie management information is saved. The file name is 
determined to be unique depending on the recording 
date and time and the magnetic tape. 

If the user finished the use of ttie magnetic tape and 
request ttie PC 132 to unload the tape cassette, ttie 
CPU 140 reads ttie management information out from 
ttie HDD 142 and sends it to the data recording and 
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reproduction section 131 together with the request for 
the unloading of the tape cassette. On receiving this 
information, the data recording and reproduction appa- 
ratus 131 uses the nrtanagement information region set- 
ting section 137 to calculate the starting position of the 5 
first volume and to instruct the running controlling sec- 
tion 134 to start recording and running the management 
infornrwtion portion of the first volume data. The deck 
recording and reproduction section 133 then writes the 
input management information to the management 10 
information recording portion of the magnetic tape. 
Once the write has been finished, the tape cassette is 
unloaded. In addition, a setting is required such that the 
unloading of the tape cassette is not allowed only by the 
data recording and reproduction apparatus 131 until the rs 
management information is written back to the magnetic 
tape except for special emergency operations. 

During a write-back, the tape check section 138 
checks whether or not the information is prevented from 
being written back to the magnetic tape for any reason. 20 
In addition, the connection check section 143 checks 
whether or not the interface between the PC 132 and 
the data recording and reproduction apparatus 131 is 
disconnected. If the result of the check indicates that 
any condition prevents the information from being writ- 2s 
ten to the magnetic tape, tiie file on the HDD 142 is 
saved under, an identifiable name instead of being 
deleted. Of course, the file recorded on the HDD 142 
may be left as it is even if the write-back is successful. 

30 

(Eighth Embodiment) 

FIG. 1 5 is a block diagram of a data recording appa- 
ratus according to an eighth embodiment. As shown in 
this figure, tiie data recording apparatus comprises an 3S 
interface circuit 151 , a second management information 
generator 152. and a data accumulator 153. 

The interface circuit 151 is connected to the second 
management information generator 152 and the data 
generator 1 53, inputs external image and sound signals 4C 
in volumes or frames, and outputs them to the second 
management information generator 152 and the data 
accumulator 1 53. Hereafter, image signals are 
described in volumes. The second management infor- 
mation generator 152 is connected to the interface dr- 45 
cuit 151 and the data accumulator 153 to generate or 
update second management information descn"bed 
below. The data accumulator 153 inpute data in vol- 
umes from the interface circuit 151 and the second 
management information from the second management so 
information generator 152 and records them on a stor- 
age medium. 

A tape-like recording medium, which is one of tine 
storage media, has a track with a length L in the width 
direction of the tape and a large nurriser of tracks in the 55 
longitudinal direction of the tape as shown in FIG. 17. To 
each tracK the track number is added. The storage 
medium according to this emtxxjiment includes a vol- 
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ume data recording regions in wNch the data from each 
volume is recorded and a second management informa- 
tion recording region in which the second management 
information used to collectively nnanage each volume is 
recorded. 

FIG. 1 6 is a block diagram showing the internal con- 
figuration of the second management information gen- 
erator 152. The second management information 
generator 152 comprises a volume length measuring 
device 161, a volume copy information measuring 
device 162. a volume presence information measuring 
device 163. a in-volume allowable recording amount 
measuring device 164, a storage medium allowable 
recording amount measuring device 165, a volume his- 
torical information measuring device 166, a volume 
reproduction speed information measuring device 167, 
and a volume information rriultiplier 168 that multiplies 
information from tiiese blocks. 

When volume data is input, the volume length 
measuring device 161 outputs a volume length. When 
volume data is input, the volume copy information 
measuring device 162 outputs volume copy information. 
When volume data is input the volume presence infor- 
mation measuring device 163 outputs volume presence 
information. When volume data is input, Uie in-volume 
allowable recording amount measuring device 164 out- 
puts in-volume allowable recording count. When volume 
data is input, the storage medium allowable recording 
amount measuring device 165 outputs storage medium 
allowable recording amount When volume data is input, 
the volume historical information measuring device 166 
outputs volume historical information. When volume 
data is input, the volume reproduction speed measuring 
device 167 outputs volume reproduction speed informa- 
tion. 

The volume information multiplier 168 inputs the 
volume length, ttie volume copy information, the volume 
presence information, the in-volume allowable record- 
ing amount the storage medium allowable recording 
amount, the volume historical information, and the vol- 
ume reproduction speed Information, and multiplies 
these pieces of information to output them to the data 
accumulator 153. 

The operation of the data recording apparatus 
according to the eighth embodiment corrfigured as 
described above is described. In FIG. 15. an externally 
transfen-ed input volume (volume data) is loaded in the 
data recording apparatus through the interface circuit 
151. The loaded data is input to the second manage- 
ment information generator 152 to aeate data manage- 
ment information in volumes. Together with volume 
data, this second management information is recorded 
on a storage medium by the data accumulator 153. 

The volume length measuring device 161 meas- 
ures tile volume length of a new volume input from the 
interface circuit 151 to calculate the number of tracks 
required to record it on the storage medium. The vol- 
ume length measuring device 161 reads from the data 
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accumulator 153 the second management information 
previously recorded on the storage medium, and 
otstains information on the irxfividual volume starting 
track numbers of the already recorded volumes (hereaf- 
ter referred to as "old volumes*^ and the relevant 5 
number of tracks. Using the information on the volume 
starting track numbers of the old volumes and the rele- 
vant number of tracks and the number of tracks required 
to record a new volume, the volume length measuring 
device 161 calculates the starting track (Position of the 70 
new volume on the storage media. The volume length 
measuring device 161 provides the starting track posi- 
tion of the new volume on the storage medium and the 
relevant number of tracks to the data accumulator 153 
to record it in the second management information 75 
recording region in the storage medium. 

The volume copy information measuring device 162 
extracts the copy management information on the new 
volume. The extracted copy management information 
on the new volume is input to the data accumulator 1 53 20 
and recorded in the second management information 
recording region in the storage medium. The copy man- 
agement information indicates whether the new volume 
is of a read-only, a readable/writable, or an additionally . 
recorded type. 25 

The volume presence information measuring 
device 163 inputs the new volume to the data accumu- 
lator 153, and when the volume data is recorded on the 
storage medium, also records flag information thereon 
indicating that the new volume has been recorded. If the 30 
new volume is later deleted from the storage medium, 
this flag will be changed to one indicating the deletion. If 
the data in the volume v2 in FIG. 17 is to be updated, 
this flag prevents the target region from being ovenwrit- 
ten unless the flag for this region indicates "deleted." If 35 
the flag for the region in which the original volume v2 
has been recorded indicates "deleted," this region is 
ovenwritten with the data from the new volume v2. 

The in-volume allowable recording amount measur- 
ing device 164 calculates the in-volume allowable 40 
recording amount in the new volume. The result of the 
calculation is recorded in the second management 
information recording region. This is carried out to indi- 
cate whether or not the volume data can be additionally 
recorded in the region assigned for the recording of the 4S 
new volume when the data has been input in files by the 
irrterface circuit 151. 

The storage medium allowable recording amount 
measuring device 165 calculates the number of tracks 
required to record the new volume (hereafter referred to so 
as a "first number of tracks") and detects the number of 
those trades within the volume recording regions of the 
storage medium on which data can be additionally 
recorded (hereafter refeaed to as a "second number of 
tracks"). If the first number of tracks is larger than the 55 
second number of tracks, the new volume is prohibited 
from being recorded in the data accumulator 153. 

The volume historical information measuring device 
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166 extracts infornration such as the name and record- 
ing date and time of the new volume that should be orig- 
inally recorded as the first management information, 
and records it in the data accumulator 1 53 as part of the 
second management information. 

After recording the new volume on the storage 
medium, the volume reproduction speed information 
measuring device 167 creates information on the repro- 
duction speed provkJed if a reproduction apparatus is 
used and reproduces the new volume. The volume 
reproduction speed information measuring device 
inputs arKl outputs data to and from the data accumula- 
tor 153. 

Information output from the volume length measur- 
ing device 161, the volume copy information measuring 
device 162, the volume presence information measur- 
ing device 163, the in-volume allowable recording 
amount measuring device 164, the storage medium 
allowable recording amount measuring device 165, the 
volume historical information measuring device 166, 
and the volume reproduction speed infornration meas- 
uring device 167 is output to the volume information 
multiplier 168 for multiplication. The multiplied informa- 
tion is recorded in the second management information 
recording region in tiie storage medium. 

The nr^nagement information conventionally 
recorded at the beginning of each volume is collectively 
recorded in the leading position of the storage medium 
or another particular position as tiie second manage- 
ment information. By first accessing the second man- 
agement information recording region, an outline of 
each volume can be obtained without searching ttie 
storage medium up to a region in which each volume is 
actually recorded. If the storage nriedium is a recording 
medium such as a magnetic tape and the relevant vol- 
ume is recorded at tiie temiinal of the tape, the volume 
position can be determined easily without running the 
magnetic tape up to that volume position, by simply 
reading the information recorded in the second man- 
agement information recording region. 

Ukewise, the volume copy infamation, volume 
presence information, in-volume allowable recording 
amount information, storage medium allowable record- 
ing amount information, volume historical information, 
and volume reproduction speed information on each 
volume can be obtained without accessing regions in 
which indivklual volumes are recorded, by simply read- 
ing the second management information. In this man- 
ner, each volume can be retrieved easily by collectively 
recording data storage information on each volume in a 
specified position on ti^e storage medium. 

(Ninth Embodiment) 

Next, a data reproduction apparatus according to a 
ninth embodiment of this invention is explained with ref- 
erence to FIGS. 18 and 19. 

FIG. 18 is a block diagram of the data reproduction 
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apparatus according to the ninth embodiment. As 
shown in this figure, the data reproduction apparatus 
comprises a data accumulator 184. a second manage- 
ment information outputting device 185, an interface dr- 
cuit 186, and a second management information 5 
indicator 187. The same components as in the eighth 
embodiment has the same names and their detailed 
descn'ption is omitted. 

The data accumulator 184 is connected to the inter- 
face circuit 186, the second management information 10 
outputting device 185. and the second management 
information indicator 187. and outputs volume data to 
the interface circuit 186. The data accumulator 184 out- 
puts the second management information to the second 
management information outputting device 185 and is 
inputs externally input user information via the second 
management information indicator 187. the data accu- 
mulator 184 inputs reproduction speed information out- 
put from the second management information 
outputting device 1 85. 20 

The second management information outputting 
device 185 extracts from the data accumulator 184 the 
second management information recorded in the sec- 
ond nrianagement information recording region, and 
provides this information to the second management 25 
infomiation indicator 187. The interlace circuit 186 
externally outputs volume data read out from tiie data 
accumulator 184. 

The second management information indicator 187 
inputs the second management information from the so 
second management information outputting device 185, 
outputs user information to the data accumulator 184, 
and externally inputs and outputs user information. The 
second management information indicator 187 indi- 
cates the second management information to the user 35 
of the data reproduction apparatus. Based on the dis- 
played second management infomiation, a volume to 
be reproduced is selected. Once the information on the 
selected volume has been sent to the data accumulator 
1 84. the data in the selected volume is read out from the 40 
data accumulator 184 and externally output through the 
interface circuit 186. 

FIG. 19 is a block diagram shewing tfie internal con- 
figuration of the second management information out- 
putting device 185. In this figure, the second 4S 
management information outputting device 1 85 
includes a volume position measuring device 191 , a vol- 
ume copy information measuring device 192, a volume 
presence information measuring device 193, an in-vol- 
ume allowable recading amount measuring device 1 94, so 
a storage medium allowable recording amount measur- 
ing device 195, a volume historical information measur- 
ing device 196, and a volume speed information 
measuring device 197, as in the eigWh embodiment 
The second management information outputting device 55 
185 further indudes a volume information separator 198 
that reads the second management information from 
the storage medium and outputs specified information 
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to these blocks. 

The volume position measuring device 191 extracts 
a vdume position from output data from the volume 
tnfomriation separator 1 98. The volume copy information 
measuring device 192 extracts volume copy information 
from output data from the volume information separator 
198. The volume presence infomiation measuring 
device 193 extracts volume presence information from 
output data from the volume inforn^tion separator 198. 
The in-volume allowable recording amount measuring 
device 194 extracts an in-volume allowable recording 
amount from output data from the volume information 
separator 198. The storage medium allowable recording 
amount measuring device 195 extracts a storage 
medium allowable recording amount from output data 
from the volume infomnation separator 198. The volume 
historical infomiation measuring device 196 extracts 
volume historical information from output data from the 
volume infomiation separator 198. These data are out- 
put to the second management information indicator 
187 of FIG. 18. 

The volume speed information measuring device 

197 is conneded to the volume information separator 

1 98 and ttie data accumulator 1 84 to extract and gener- 
ate volume speed information: 

The volume information separator 198 reads out 
tiie second management information recorded in the 
second management information recording region and 
outputs the volume position information, the volume 
copy information, the volume presence information, the 
inivolume allowable recording amount information, the 
storage medium allowable recording amount informa- 
tion, and the volume historical information. 

The operation of the data reproduction apparatus 
according to the ninth ennbodiment configured as 
described above is described below. The second man- 
agement information recorded in the leading part or 
another particular position in the storage medium Is 
read out from the data accumulator 184 and input to the 
volume information separator 198. The volume informa- 
tion separator 198 separates each information, and pro- 
vides it to the volume position measuring device 191. 
the volume copy information measuring device 192, the 
volume presence information measuring device 193. 
the in-volume allowable recording amount measuring 
device 194, a storage medium allowable recording 
amount measuring device 195, and the volume histori- 
cal information measuring device 196. 

The volume position measuring device 191 detects 
the first track number of each volume within the storage 
medium which is recorded in the second management 
information recording region. The volume copy informa- 
tion measuring device 192 detects tfie copy information 
indicating whether each volume recorded in the second 
management information recording region is of a read- 
only or a readable/writable type. The volume presence 
infomiation measuring device 193 detects a flag indicat- 
ing whether each volume recorded in the second man- 
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agement information recording region is considered to 
actually exist or to have been deleted. If any volume is 
considered to have been deleted, the second manage- 
ment information indicator 187 indicates disable Infer* 
mation to the user 5 

The in-volume allowable recording amount measur- 
ing de^ce 194 detects the in-volume allowable record- 
ing anK)unt of each volume recorded in the second 
management information recording region, and also 
detects whether or not each volume has a region in io 
which data can be recorded in files. The storage 
medium allowable recording amount measuring device 
1 95 detects the amount of volume recordable regions in 
the storage medium recorded in the second manage- 
ment information recording region. The volume histori- is 
. cal information measuring device 196 detects 
infonnation on each volume such as a volume name 
and a final access date and time which is recorded in 
the second management information recording region. 

The volume speed information measuring device 20 
197 detects the reproduction speed information on the 
reproduced volume from the second management infor- 
mation recording region and transfers the detected 
information to the data accumulator 1 84. The data accu- 
mulator 1 84 reproduces the volume data at a reproduc- 2S 
tion speed based on the reproduction speed 
information, and transfers it to the interface drcuit 1 86. 

By first accessing the second management infor- 
^ mation recording region, an outline of each volume can 
be obtained without searching the storage medium up 30 
to a region in which each volume is actually recorded. If 
the storage medium is a tape like recording medium 
such as a magnetic tape and the relevant volume is 
recorded at the terminal of the tape, the volume position 
can be determined easily without running tiie magnetic 35 
tape up to that volume position, by simply reading the 
information recorded in the second management infor- 
mation. 

Likewise, the volume copy information, volume 
presence information, in-volume allowable recording 40 
amount information, storage medium allowable relcord- 
ing amount information, volume historical information, 
and volume reproduction speed information on each 
volume can be obtained without accessing regions in 
which individual volumes are recorded, by simply read- 4S 
ing the second management information. As a result 
each volume can be retrieved and output easily. 

(Tenth Embodiment) 

50 

A data recording apparatus according to a tenth 
embodiment of this invention is descnbed with refer- 
ence to FIGS. 20 and 2 1 . 

FIQ. 20 is a block diagram of a data recording appa- 
ratus according to a tenth embodiment As shown in this 55 
figure, the data recording apparatus comprises an inter- 
face circuit 151. a second management information 
generator 152, a transfen-ed block number remover 21, 



a recording block number generator 22, and a data 
accumulator 23. The same components as in the eighth 
embodiment have the same names and their detailed 
description is omitted. 

When volume data including image and sound sig- 
nal is input to the transferred block number remover 21 
through the interface circuit 151, the remover 21 
removes the transfen^ed block numbers from tiiis vol- 
ume and provides it to the recording block number gen- 
erator 22. When the volume data with the transferred 
block deleted is provided to the recording block number 
generator 22 by the transferred block number remover 
21. the generator 22 generates recording block num- 
bers to change the block numbers. The data accumula- 
tor 23 records the block numbers generated by the 
recording block number generator 22 and also records 
on the storage medium the second management infor- 
mation generated by the second management informa- 
tion generator 152. 

The operation of tiie data recording apparatus 
according to the tenth embodiment configured as 
described above is explained below. Externally trans- 
fen-ed data in volumes is loaded in the data recording 
apparatus through tiie interface circuit 151. The loaded 
volume data is input to the second management infor- 
mation generator 152 to generate second management 
information in volumes. In addition, each block loaded 
through the interface drcuit 151 and constituting the vol- 
ume data (hereafter referred to as a "transfen-ed block^ 
has a block number (hereafter referred to as a "trans- 
fenced block number^ added thereto. 

When each volume is input to the transferred block 
number remover 21, the remover 21 removes the 
recording region for tiie block number from (x) {(x) is an 
integer) continuous blocks excluding the first block. The 
(x) blocks with their block numbers removed are sent to 
the recording block number generator 22 as a single 
group of blocks. The (x) blocks with their block numbers 
removed are called a group of transferred blocks. 

The recording block number generator 22 assigns a 
recording block number to the first block of tiie group of 
transferred blocks. In this manner, the groups of trans- 
fen-ed blocks and recording blocks numbers are trans- 
ferred to the data accumulator 23. The second 
management information generated by the second 
management information generator 152 is also trans- 
mitted to the data accumulator 23. 

The storage medium in the data accumulator 23 is 
divkled into a volume data and a second management 
information recording regions as shown in FIG. 17, A 
group of blocks constituting a volume are assumed to 
be recorded in (y) tracks within the volume region. In 
this case, a recording block number is recorded in the 
leading position of the track subsequent to every (y) 
tracks. FIG. 21 shows a layout of signals in which the 
number of tracks is four (y = 4) and in which the number 
of blocks is 8 (x a 8). The recording block number is 
recorded in a region 200. Volume data is recorded in 
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regions 202, 204. 206, 208, ... 

According to this embodiment, redundant recording 
areas can be reduced in recording volumes on the stor- 
age medium. If the amount of recording required to 
record a single transfen-ed block number is assumed to 5 
bo, for example, (k), then the amount of recording 
(x • 1) X k can be reduced in recording a single group 
of transfen-ed blocks. In addition, if the storage medium 
is a tape-like recording medium, retrieval or rewriting 
during recording or reproduction is executed for every io 
plural, for example, (y) tracks. Thus, it is substantially 
effective to add a recording block number for every plu- 
ral tracks. 

(Eleventh Embodiment) is 

A data reproduction apparatus according to an 
eleventh embodiment is described with reference to 
FIG. 22. FIG. 22 is a block diagram of the data repro- 
duction apparatus according to the eleventh embodi- so 
ment. As shown in this figure, in addition to the interface 
circuit 186 and the second management information 
indicator 187 in the ninth embodiment the data repro- 
duction apparatus includes a data accumulator 221. a 
recording block number obtairiing device 222, a trans- 25 
ferred block number generator 223. and a second man- 
agement information reproducing device 224. 

When the storage medium is reproduced, the data 
accumulator 221 outputs reproduced volumes to the 
recording block number obtaining device 222, outputs 30 
the second nnanagement information to the second 
management information reproduction device 224. and 
inputs user information from the second management 
information indicator 187. On receiving the volume data 
from tiie data accumulator 221, the recording block 35 
number obtaining device 222 outputs the transfen-ed 
block numbers to tiie transferred block number genera- 
tor 223. 

On receiving the transferred block numbers and the 
volume data from the recording block number obtaining 4o 
device 222, the transfen-ed block number generator 223 
outputs reproduced volumes to the interface circuit 186. 
The second management information reproduction 
device 224 extracts the second management informa- 
tion recorded on tiie storage medium in the data accu- 45 
mulator 221. The subsequent operations of the second 
management information reproduction device 224 and 
the second management information indicator 187 are 
the same as in the ninth embodiment 

In the volume data recorded on the storage so 
medium, a plurality of recording blocks recorded over 
{y) tracks are obtained at a time and sent to the record- 
ing block number obtaining device 222. The recording 
block number obtaining device 222 separates the plural- 
ity of recording blocks recorded over (y) tracks into a ss 
group of transfenred blocks and recording block nunv 
bers. The device 222 provides the group of transferred 
blocks to a transferred block generator (not shown) and 



also provides the recording block numbers to the trans- 
ferred block number generator 223. The transferred 
block number generator 223 generates (x) transfeaed 
block numbers from the recording block numbers and 
outputs them through the interface circuit 186. 

According to this embodiment, by recording only 
the block number of the first block as in FIG. 21 instead 
of recording a block number for each recorded block, 
the numbers of the other blocks can be recovered dur- 
ing reproduction. This can reduce the amount of record- 
ing in recording volume data on tiie storage medium. In 
addition, if ttie storage medium is a tape-like recording 
medium, retrieval and rewriting for recording or repro- 
duction may be executed for every plural fa-acks. Thus, 
ttie reproduction of ttie volume data is not affected if a 
recording block number is added for every plural tracks. 

(Twelfth Embodiment) 

FIG. 24 is a block diagram showing a data record- 
ing apparatus according to a twelfth embodiment of this 
invention. Reference numeral 231 designates a trans- 
ceiver; 232 is a format converter; 233 is a recorded sig- 
nal converter; 234 is a recording head; 235 is a 
reproduction head; 236 is a reproduced signal con- 
verter; 237 is a data holder; and 238 is a comrolling 
device. 

In tiie data recording apparatus of tiiis configura- 
tion, tine transceiver 231 transmits data to and from 
external equipment by receiving commands from ttie 
external equipment and returning statuses to it The 
controlling device 238 controls the overall apparatus 
based on these convnands. 

The format converter 232 converts data input sub- 
sequentiy to a command instructing the data to be 
recorded into a specified format by adding specified 
management information to it. The nnanagement infor- 
mation is similar to that in conventional data recording 
apparatuses. 

The recorded signal converter 233 converts the for- 
mat-converted data into recording signals by error-cor- 
rection-encoding the data, adding synchronizing pattern 
addresses to it as recording blocks, and modulating it. 
The converter 233 then records ttie recording signals on 
the tape ttiat is a recording medium, using the recording 
head 234. 

The reproduction head 235 obtains reproduced sig- 
nals from the recording medium. The reproduced signal 
converter 236 denxxlulates ttie reproduced signals, and 
separates ttiem into recording blocks based on the syn- 
chronizing pattern addresses in order to identify ttie 
recording blocks, thereby carrying out error correction 
decoding. 

The format converter 232 checks the en-or-correc- 
tion-decoded data to determine whetfier or not ttie data 
has been recorded conrectiy. and in response to ttie 
result of ttie determination, the data holder 237 holds 
data determined to be recorded incorrectly To check ttie 
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data, all the reproduced and recorded data may be 
compared together or only check sunrs may be com- 
pared together or the amount of errors may be included 
in the determination criteria. 

Once a recording command has been received, the 
data continues to be recorded until all the data indicated 
in the command has been recorded. Then, those data 
held by the data holder 237 which are detemrtined to 
have been recorded incorrectly are re-recorded. At this 
point, Information identifying the recorded data and the 
parts of the tape in which data is recorded is simultane- 
ously recorded. Recording, reproduction, check, and re- 
recording are repeated as descn*bed above until all the 
data are determined to have been recorded con-ectly. 
and then the recording of the data is finished. 

As described above, according to this embodiment, 
re-recorded data can be limited to those which have not 
previously been recorded correctly, so the recording 
medium is not used wastefully in recording data. 

FIG. 25 shows an example showing how data is 
actually recorded on a tape if the above procedure is 
used. Each region is continuously recorded while exe- 
cuting recording, reproduction, and check. The tape 
comprises a recorded data region, a gap region, a data 
recording region (A), a gap region, a re-recording data 
management information region (B), a region in which 
data that must be re-recorded is recorded (C). a gap 
region, a managentent information region In which data 
to be re-recorded again is recorded (D). a region in 
which data that must be re-recorded again is recorded 
(E). a gap region, and an unused region, from left to 
right. The gap regions are provided to guarantee track- 
ing during append recording if the track pitch cannot be 
maintained relative to already recorded tracks, and 
need not necessarily be recorded depending on the 
accuracy of the mechanism of the apparatus. 

According to this embodiment, data is held in the 
data holder. 273. The arrwunt of required memory, how- 
ever, is expected to increase if all the data is hold, and 
similar effect, can be obtained by holding information 
that can identify data (for example, group or frame num- 
bers, or blocks that are data the unit of inputs to and out- 
puts from external equipment). 

{Thirteenth Embodiment) 

FIG. 26 is a block diagram of a data recording appa- 
ratus according to a thirteenth embodiment according to 
this invention. Reference numeral 251 is a transceiver, 
252 is a format converter; 253 is a recorded/reproduced 
signal converter; 254 is a head; 255 is a controlling 
device. 

In the data recording apparatus of this configura- 
tion, the transceiver 251 transmits data to and from 
external equipment by receiving commands from the 
equipment and returning statuses to it. The controlling 
device 255 controls the overall apparatus based on 
these commands. 



The format converter 252 converts data input sub- 
sequently to a command instructing the data to be 
recorded into a specified fbnmat by adding specified 
management information to it The management infbr- 
5 mation is similar to that in conventional data recording 
apparatuses. 

The recorded/reproduced signal converter 253 con- 
verts the format-converted data into recording signals 
by error-correction-encoding the data, adding synchro- 

10 nizing pattern addresses to it as recording blocks, and 
modulating it The converter 253 then records recording 
signals on the tape that is a recording medium, using 
the head 254. Once a recording command has been 
received, the data continues to be recorded until all the 

IS data indicated in the command has been recorded. 
Then, the data is reproduced to check whether or not it 
has been recorded correctiy. 

The head 254 obtains reproduced signals from the 
tape. The recorded/reproduced signal converter 253 

20 demodulates tiie reproduced signals, and separates 
them into recording blocks based on the synchronizing 
pattern addresses in order to identify the recording 
blocks, thereby carrying out error correction decoding. 
The format converter 252 checks the error-con-ection- 

25 decoded data to determine whether or not the data has 
been recorded correctiy To check tiie data, all tiie 
reproduced and recorded data may be- compared 
togetiier. or only check sums may be compared 
together, or tiie amount of errors may be included in ttie 

30 delermiriation criteria. Those data which are deter- 
mined as a result of tiie check to have been recorded 
incorrectly are re-recorded. At this point, information 
Identifying the recorded data and the parts of the tape in 
which data is recorded nuist be simultaneously 

35 recorded. 

Recording, reproduction, check, and re-recording 
are repeated as described above until all the data are 
determined to have been recorded correctiy, and then 
ttie recording of ttie data is finished. 

40 As described above, according to tiiis embodiment, 
re-recorded data can be limited to those which have not 
previously been recorded correctiy so the recording 
medium is not used wastefully in recording data. 
FIG. 25 shows an example showing how data is 

45 actually recorded on a tape if ttie above procedure is 
used. This embodiment allows tiie same tape pattern as 
in the data recording apparatus according to the twemh 
embodiment to be obtained. Actually each region is 
continuously recorded by recording the region (A), 

50 rewinding tiie tape, ttien checking ttie recorded data 
while reproducing the region (A), subsequentiy record- 
ing ttie regions (B) and (C), rewinding the tape, and ttien 
checking ttie recorded data while reproducing the 
regions (B) and (C). The gap regions are similar to 

55 ttiose in ttie twelftti embodiment. 

Despite ttie need for a larger annount of time to 
completely finish recording all the data compared to ttie 
twelftti embodiment, ttiis embodiment does not require 



19 



37 



EPO^I 359 A1 



38 



a data holder, can use a single circuit for both recording 
and reproduction because it does not require them to be 
executed simultaneously, and enables this invention to 
be applied to any head cylinder configuration. The 
twelfth embodiment also enables this invention to be 
applied to any head cylinder configuration if it allows 
both recording and reproduction to be executed concur- 
rently. 

Although this embodiment re-records those data 
which are determined to have been recorded incorrectly 
by holding information identifying these data (the infor- 
mation may be, for example, group or frame numbers or 
block numbers based on blocks that are the unit for 
input and output from and to external equipment), re- 
recording can be earned out each time data considered 
to have been recorded incon'ectly is detected. 

The block configuration shown in the twelftii and the 
thirteenth embodiments is only an example, and a simi- 
lar metiiod can be used to record data using a different 
configuration. The criteria for determining whether or 
not data has been recorded correctiy depends on the 
data recording apparatus. The management informa- 
tion on re-recorded data is arbitrary as long as it can 
identify the recorded data and the recording method. 

Although this invention has been described in con- 
junction with the data recording apparatus, it is also 
applicable to the recording section of a data recording 
and reproduction apparatus. 

The external equipment is mostiy computers. To 
allow the data recording apparatus to perform the above 
operations, however, the system must be controlled in 
such a way that ovenwriting data waits in a different 
region and regular ovenwiting is earned out after a 
backup operation has been finished because if data is 
overwritten on the computer after a data backup opera- 
tion has been started, tiie changed data will be used 
during comparison even if tiie data has been recorded 
con-ectly. 

(Fourteenth Embodiment) . ^ 

FIG. 27 is a block diagram of a fourteenth embodi- 
ment of this invention. In this figure, 261 is a data accu- 
mulator; 262 is a data converter; 263 is an interface 
circuit; and 264 is a command analyzer. The data accu- 
mulator 261 has a built-in data storage medium (not 
shown) and reads data out from tiie data storage 
medium in response to a command. The data accumu- 
lator 261 includes the data storage medium and data 
read-out means according to this invention. 

FIG. 28 shews the internal configuration of the data 
converter 262. In this figure, 273 is a data information 
Sfifparator acting as a separating section of this inven- 
tion; 274 is a data type information obtaining device act- 
ing as a determination means of this invention; 275 is a 
copy management information obtaining device; 276 is 
an information adder; 277 and 278 are switch terminals; 
and 279 is a switch. Those components which have the 



same reference numerals are assumed to have the 
same configurations and functions. An output control- 
ling means of this invention is a means including the 
swvitch 279. 

5 The operation of the data read-out apparatus of this 
configuration is described below. 

The data in the data accumulator 261 is sent to the 
data information separator 273 in the data converter 
262 every sector witti a data lengtii (n). 

10 The command analyser 264 specifies sectors to be 
read out and sends specHied sector numbers to the 
data accumulator 261 as a command. The command 
analyzer 264 not only sends a command to the data 
accumulator 261 but also receives a convnand through 

IS the interface circuit 263. Alternatively, it externally trans- 
fers a command through the interface circuit 263. 

FIG. 29 shows a sector with a data length (n). Tlie 
sector with a data lengtii (n) in FIG. 29 has actual data, 
data type infbrnr»tion, and copy management informa- 
nt? tion recorded in predetermined positions. The data type 
information and the copy management information are 
collectively called Information data." 

The data in each sector with a data length (n) sent 
to the data infomnation separator 273 is separated into 

25 actual and information data. The actual data is trans- 
ferred to the information adder 276 and the terminal 
278. The infonnation data is transferred to the data type 
informatiori obtaining device 274 and the copy manage- 
ment information obtaining device 275. 

30 The, data type information obtaining device 274 
obtains data type information from the infomnation data 
to determine the data type of the actual data. After 
determining the data type of the actual data, the data 
type information obtaining device 274 transfers data 

35 type information to the information adder 276. The data 
type includes "image and sound data" and "data other 
than images and sounds.' In addition, based on the 
data type information obtained, the data type informa- 
tion obtaining device 274 transmits a control signal to 

40 the swrtch 279. 

The copy management information obtaining 
dwice 275 obtains copy management information from 
the infornrtation data to determine the copy manage- 
ment information of the actual data. After determining 

45 the copy management information, the copy manage- 
ment information obtaining device 275 transfers copy 
nranagement information to the information adder 276. 
The copy management information includes "copy 
allowed." "only one copy allowed," and "copy prohib- 
50 ited." 

The information adder 276 adds the data type and 
the copy management information to the actual data 
and then transfers it to the terminal 277. 

The swrtch 279 switches between the data sent to 
55 the terminal 277 and the data sent to the temilnal 278 to 
select data for external output. If the data type informa- 
tion obtained by the data type information obtaining 
device 274 is "image and sound data," the switch 279 is 
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connected to the terminal 277. while if the data type 
infomnation is "data other than innages and sounds,* the 
switch 279 is connected to the terminal 278. The data is 
then output through the Interface drcuit 263. 

If the actual data is Image and sound data." this 5 
embodiment adds the information data to the actual 
date for outputting. As a result external equipment con- 
nected to the data read-out apparatus can recognize 
the copy management information of the actual data to 
prevent the actual data from being used unfairly. io 

In addition, if the actual data is "data other than 
images and sounds," outputting only the actual data 
enabled external equipment capable of receiving only 
actual data to be connected to the data read-out appa- 
ratus. That is, even if a plurality of types of data are is 
recorded In the data accumulator 261 . the data can be 
ovtpui depending on the data typa TTils function can 
also extend the range of connectable external equip- 
ment. 

20 

Claims 

1 . A data recording apparatus for recording data on a 
magnetic tape comprising an input data identifier 

for identifying input data and outputting an input ss 
data identification signal, a recording pattern gener- 
ator for selecting a recording pattern of said input 
data depending on said input data identification sig- 
nal, and a recorder for recording said input data on 
said magnetic tape according to the recording pat- so 
tern generated by said recording pattern generator. 

2. A data recording apparatus according to Claim 1 
wherein said recording pattern is such that a track 

on the nr^gnetic tape is divided into a tracking infor- ss 
mation recording region and a main recording 
region and wherein the main recording region is 
divided into one or more regions. 

3. A data recording apparatus according to Claim 2 4o 
wherein said recording pattern comprises said 
main recording region divided into an Image and a 
sound regions and a buffer region therebetween. 

4. A data recording apparatus according to Claim 2 4S 
wherein said recording pattern comprises said 
rmin recording region, and data and enor correc- 
tion codes assigned to the region so as to be mixed 
therein. 

50 

5. A data recording apparatus according to Claim 2 
wherein said recording pattem conprises said 
nnain recording region, and data and error correc- 
tion codes assigned to the region as a different 
region. 55 

6. A data recording apparatus wherein when the input 
data with a length N In a single packet is recorded 
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in a recording block with a length M and if the length 
N of the packet is divided by the length M but it can- 
not be divided without a remainder, dummy data is 
added to the insufficient region of sakl recording 
block and the data in the next input packet is 
recorded subsequently to the dummy data. 

7. A data recording apparatus comprising: 

a block conversion means for converting input 
data with a length N from a single packet into L 
blocks with a length M shorter than the length 
N.and 

a recording means for executing predeter- 
mined signal processing on data in blocks 
obtained from said trfock conversion means to 
record the processed signals on the recording 
medium. 

8. Data recording apparatus according to Claim 7 
wherein in said block conversion means when the 
length of a single packet is assumed to be N and 
the length of a single block is assumed to be M 
shorter than said N, the number of blocks L into 
which a single packet Is converted is the integral 
part of a value obtained by dividing said N by said 
M and counting the quotient as a whole number. 

9. Data recording apparatus according to Claim 7 
wherein in the recording means when K blocks can 
be located on a single tracK the number of packets 
stored on a single track is the integral part of a 
value obtained by dividing said K by the number of 
blocks L into which a single packet is converted. 

10. Data recording apparatus according to Claim 7 
wherein in the recording means when K2 blocks 
can be located on H tracks constituting a single 
frame, the number of packets stored on H tracks is 
the integral part of a value obtained by dividing said 
K2 by the number of blocks L into which a single 
packet is converted. 

11. A data recording apparatus comprising a dummy 
data generator for generating dummy data; and a 
recorder for converting data input in packets with a 
specified packet size M into blocks with a specified 
size N, storing said input data blocks converted into 
blocks with saki specified block size N. in storage 
areas each comprising K2 blocks, and if. during the 
storage, the number of blocks obtained by convert- 
ing said specified data size of input data is K3 
(<K2), allowing sati dummy data generator to gen- 
erate dummy data corresponding to (K2 - K3) 
blocks to store it in the free area of said storage 
area. 

1Z A data recording apparatus comprising a dummy 
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data generator for generating dunrtmy data; and a 
recorder for inserting dummy data generated by 
said dummy data generator among said input data 
so that the input rate at which data is input in a 
specified data size unit will be equal to the record- 5 
ing rate at which the data is recorded on a recording 
medium if the former is lower than the latter. 

13. A data recording apparatus according to daim 12 
wherein said recorder adds to each block a flag to 
indicating that said input data is valid while said 
dummy data is invalid. 

14. A data recording apparatus according to Claim 11 
comprising a block management information gener- is 
ator for generating block management information 
having Wentification information indicating whether . 
each block in a storage area is said input data or 
dummy data, wherein said recorder records said 
block management information in a specified posi- 20 
tion of said recording medium. 

15. Data recording apparatus for recording and repro- 
ducing input data on and from a recording medium 

in blocks with block numbers, 25 

a transferred block number remover for remov- 
ing from (x) continuous blocks, tiie block 
number recording regions of tiie blocks otiier 
than the first block when data is input and 30 
a data storage means for treating the x blocks 
output by said transferred block number 
remover as a group of blocks and 
recording said groups of bfocks in such a way 
that they can be distinguished from one 35 
anotiier. 

16. Data reproduction apparatus operative when data 
is input in blocks with block numbers, for removing 
from (x) continuous blocks, the block number 40 
recording regions of the blocks other than the first 
block, treating said x blocks as a group of blocks, 
and reproducing said input data from a recording 
medium on which said groups of blocks are 
recorded so as to be distinguished from one 4S 
anotiier comprising: 

a recorded groups of blocks obtaining device 
for identifying and extracting a group of blocks 
recorded on said recording medium; arui so 
a transferred block number generator for add- 
ing a block number to a plurality of blocks 
extracted by said recorded groups of blocks 
obtaining device and constituting each block 
group, based on the block number of the first ss 
block. 

17. A data recording method in a digital data recording 
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system comprising a data recording apparatus for 
recording data on a recording medium and a con- 
trolling apparatus for transmitting and receiving 
data to and from said data recording apparatus and 
controlling the operation ttiereof, comprising the 
steps of: 

when said data recording apparatus is in use. 
transfemng and storing management informa- 
tion of tiie data recorded on said recording 
medium in the storage section of said control- 
ling apparatus 

when additionally recording or changing data 
on said recording medium, modifying the man- 
agement information of the data to be addrtion- 
ally recorded or changed, on ttie storage 
section of said controlling apparatus; 
when the use of said data recording apparatus 
is finished, transferring to the data recording 
apparatus the latest management information 
held in the storage section of said controlling 
apparatus and rewriting said management 
information on said recording medium. 

18. A data recording method according to Claim 17 
wherein the storage section of said controlling 
apparatus has a higher access and a higher read- 
out speeds than the recording medium in said data 
recording apparatus and is a non-volatile storage 
medium. 

19. A data recording method according to Claim 17 
wherein when said recording medium is loaded in 
said data recording apparatus, said management 
information recorded on said recording medium is 
loaded in the storage section of said controlling 
apparatus, and wherein: 

when saki recording medium is renrwved from 
said data recording apparatus, said manage- 
ment information heW in tiie storage section of 
said controlling apparatus is written back to 
said recording medium. 

20. A data recording method according to Claim 17 
wherein when recorded in the storage section of 
said controlling apparatus, said management infor- 
mation remains saved tiiereto after the use of said 
data recording apparatus has been finished. 

21. A data recording method according to Claim 17 
wherein when said management information is writ- 
ten back to the recording medium in said data 
recording apparatus from tine storage section of 
said controlling apparatus, 

if it is oonfinned that it is impossible to write tiie 
information back correctly, the information is 
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recorded in a particular recovery region of said 
storage section or stored as a recovery file to 
provide for the reuse of said data recording 
apparatus. 

5 

22. A data recording method according to Claim 17 
wherein all the management information on data to 
be recorded is recorded in a specified position of 
said recording medium in a specified format and 
said data is recorded. w 

23. A data recording method according to Claim 17 or 
22 wherein if said recording medium includes a plu- 
rality of volumes that are hierarchies used to non- 
age a group of data, is 

said management information includes first 
management information used to nianage a 
group of data in each volume and second man- 
agement information used to manage an out- 20 
line and the recording position of each volume. 

24. A data recording method according to Claim 22 
wherein said management infornr^tion is recorded 

in the leading position of a tape medium. ss 

25. A data recording method according to Claim 22 
wherein said management information is recorded 
at the recorded terminal of a tape medium or each 
volume which is the terminal of the recorded posi- 3o 
tion in which actual data is recorded. 

26. A data recording method according to Claim 22 
wherein said management information is recorded 

at the recordable terminal of a tape medium or each 35 
volume which is the terminal of the position in which 
actual data can be recorded. 

27. A data recording method according to Claim 22 
wherein said management infornnation includes 40 
region information indicating whether ornot a spec- 
ified region in a tape medium is the region in which 
said management information is recorded. 

28. A data recording method according to Claim 23 45 
wherein said management information includes 
information on a reproduction speed at which each 
data is reproduced from said recording medium. 

29. A data recording method according to Claim 23 so 
wherein said second management information 
includes allowable recording amount information 
required to additionally add data to a volume. 

30. A data recording method according to Claim 23 ss 
wherein said second management infdmnation 
includes infbrn^tion on the volume name and 
recording date and time of each volume. 
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31. A data recording method according to Claim 23 
wherein said rmnagement information includes an 
allowable recording amount used in adding data to 
a volume, and wherein: 

during reproduction, tiie allowable recording 
amount used in adding data to a volume in said 
second management information is extracted 
to allow additional recording if the size of said 
data to be added is within said allowable 
recording anxunt 

32. Tape media on which data is recorded using a 
method according to any of Claims 23 to 31 . 

33. A data reproduction method wherein when data 
recorded on a recording medium using said data 
recording method according to Claim 23 is repro- 
duced, tine information on the recording position of 
a specified volume is extracted from the second 
management information in said recording medium 
to reproduce first management inforniation on said 
specified volume from said recording medium 
based on said extracted information on the record- 
ing position. 

34. A data reproduction method wherein when data 
recorded on a recording medium using said data 
recording method according to Claim 17 is repro- 
duced, the information on the recording position of 
a specified data is extracted from the management 
information held in tiie storage section of said con- 
trolling apparatus to reproduce said specified data 
from said recording medium based on said 
extracted information on the recording position. 

35. A data recording apparatus for recording digital 
data comprising at least a reproduction means for 
reproducing said digital data immediately after 
recording; a checking means for checking the 
reproduced data; a holding means for holding those 
data which are determined to have been repro- 
duced incon-ectiy or information on those data; and 
a controller for allowing a re-recording operation to 
be performed after all said digital data have been 
recorded and until said data or information hekl in 
said hokiing means is determined to have been 
reproduced correctiy 

36. A data recording apparatus according to Qaim 35 
wherein when performing the re-recording opera- 
tion, said controller generates management infor- 
mation indicating to what part of the original digital 
data the data to be re-recorded corresponds and 
adds this information to tine data for re-recording. 

37. A data recording apparatus comprising a record- 
ing/reproduction signal converter and a head to 
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record digital data, including at least a controller for 
diecking after all said digital data have been 
recorded whether or not they have been recorded 
correctly and allowing a re*recording operation to 
be performed until those data which are determined 5 
to be unable to be reproduced correctly is deter- 
mined to be able to be reproduced correctly. 
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moving picture data and wherein if said data type 
information indicates that the data is at least mov- 
ing picture data, said data ts output to equipment or 
a transmission path that cannot determine the posi- 
tion or contents of said data type Bnd copy manage- 
ment information. 



38. A data recording apparatus according tQ Claim 37 
wherein when performing the re-recording opera- 10 
tion. said controller generates management infor- 
mation indicating to what part of the original digital 
data the data to be re-recorded corresponds and 
adds this information to the data for re-recording. 

IS 

39. A data reproduction apparatus comprising: 

a reading means for reading data and the data 
type information and/or copy management 
information on this data when reading this data 20 
from a data storage medium including a data 
region for storing data and an additional infor- 
mation region for storing as additional informa- 
tion, data type information used to identify the 
type of the stored data and copy management 2S 
information used to manage the copying of the 
stored data; 

a determination means for determining based 
on the contents of the read-out data type infor- 
mation and/or copy management information 30 
whether or not to add to said read-out data, all 
or part of said additional information corre- 
sponding to said data; and 
an output controller using the results of the 
determination by said determination means to 35 
control the external output of said read-out data 
and said additional information through the 
switching means. 



40. A data reproduction apparatus according to Claim 40 
39 wherein said determination means can further 
determine based on the contents of said read-out 
data type information and/or copy management 
information whether or not to externally output said 
data. 45 

41. A data reproduction apparatus according to Claim 
39 wherein said reading means has a separator for 
separating said data from said additional infornr^- 
tion, and wherein: so 



said addition is made to said separated data 
based on the result of the determination by said 
determination means. 

42. A data reproduction apparatus according to claim 
39 wherein said data type information can identify 
whether or not said corresponding data is at least 
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